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THE SURGICAL SIGNIFICANCE OF DUODENAL DIVERTICULA* 
> Ricuarp B. Cattett, M.D.,t anp Tuomas J. Mupce, M.D.t 


BOSTON 


IVERTICULA of the duodenum are not un- 

common, but reports of their surgical removal 
are infrequent. This infrequency reflects, probably 
more than anything else, the difficulty. encountered 
in deciding whether a known diverticulum is 
the source of a patient’s distress as well as the 
dangers involved in its excision. Because these 
lesions usually exist without causing symptoms 
and because, when they do, the symptoms follow 
no clear-cut clinical pattern, one should hesitate to 
submit a patient to a procedure of significant risk 
without assurance that the operation has a reason- 
able chance of success. Hesitancy and doubt con- 
tinue, despite the knowledge that many patients 
have been relieved of symptoms by surgical re- 
moval of a duodenal diverticulum. In an effort to 
evaluate our experience with ‘surgery for duodenal 
diverticula and to review our methods of selection 
of patients for the procedure, we have reviewed the 
25 cases submitted to operation at the Lahey Clinic 
in the last ten years. 


History 


Chomel is credited with the first description 
(1710) of a duodenal diverticulum in a woman who 
died of apoplexy. In the more than 200 years fol- 
lowing his original report the only references seen 
in the literature were occasional reports based on 
autopsy material. The second milestone was passed 
when Case,! in 1913, reported 4 cases of duodenal 
diverticula discovered by fluoroscopy in living per- 
sons. Finally and most important, in 1915 Forssell 
and Key? made the first premeditated surgical 
attack on a diverticulum previously discovered at 
fluoroscopy. The operation never became common, 
however, and Morton,’ in 1940, was able to collect 
a total of only 49 cases of surgical removal from the 
world literature. 


INCIDENCE 


At first glance this paucity of reports is rather 
surprising, in view of the relatively high frequency 


*Presented at the annual meeting of the New England Surgical Society, 
York Harbor, Maine, September 21, 1951. a 
From the Department of Surgery, Lahey Clinic, Boston. 
+Surgeon, Lahey Clinic and New England Deaconess and New England 
Baptist hospitals. 
tFormerly, fellow in surgery, Lahey Clinic. 


with which the lesion is now known to exist. By 
roentgenographic examination in over 17,000 cases, 
as collected by several authors,*-* the incidence is 
approximately 1.5 per cent. In reviewing 2000 
consecutive gastrointestinal examinations performed 
at the Lahey Clinic, 1.9 per cent of patients were 
found to have this lesion. Autopsy figures are much 
higher; in Grant’s® series, 11.6 per cent of the 133 
duodena examined carefully were found to be the 
site of diverticula, whereas Baldwin!® found the 
lesion in 14.5 per cent of 105 post-mortem specimens. 


AGE 


The condition is known to occur with greater 
frequency in the older decades of life; in our series 
the range was from twenty-six to sixty-nine years, 
with an average age of fifty years. This is a younger 
mean than is reported by Collins,® Morton* and 
Mahorner® and serves to emphasize that although 
it is rightly considered a disease of the older age 
group the condition can occur and cause symptoms 
in the younger decades. 


SEx 


There seems to be no sex predilection for this 
lesion, and our series helps to substantiate: views of 
others in this regard.* Thirteen of our patients were 
males and 12 were females. 


Et10Locy 


The etiology of duodenal diverticula is not known. 
Most observers"! ? favor the theory of a congenital 
weak point or area of lowered resistance in the 
bowel wall that gradually balloons out on the same 
mechanical basis as that of all pulsion diverticula. 
It has been suggested that this weak point is one of 
blood-vessel entrance or exit or the site of aberrant 
tissue in the duodenal wall. The fact that every 
diverticulum in our series (with 3 exceptions) pre- 
sented on the concave or mesenteric border sup- 
ports the first contention, whereas the presence of 
2 cases with aberrant gastric mucosa and 1 with 
an aberrant pancreatic rest supports the second. 
It is of interest, however, that of these 25 patients 9, 
or over 33 per cent, had concomitant diverticulosis of 
the colon and 1 had diverticulosis of both jejunum 
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and colon, which certainly seems to indicate more 
general etiology than that of cell rests. 


CLASSIFICATION 


Because earlier writers on this subject concerned 
themselves largely with discussions of etiology and 
pathology, numerous classifications of duodenal 
diverticula have evolved. These classifications into 
true and false, pseudo and genuine, acquired and 
developmental have little practical value today, 
other than to differentiate two conditions: the 
apparent outpouchings of the duodenum seen 
adjacent to a contracting ulcer scar and the lesions 
discussed in this paper, in which an actual sac ex- 
tends beyond the normal confines of the duodenum. 
In practice the use of the various classifying terms 
produces confusion rather than clarity unless pre- 
liminary definitions are made. 

The true-or-false classification uses a structural 
point of differentiation and refers to the number of 
coats present in the sac. The diverticulum is 
labeled “true” if all the layers of duodenum are 
found in its wall and “false” if one or more coats 
are missing. The pseudo-or-genuine division bases 
its distinction on integrity of form. The pseudo- 
diverticula are the relative outpouchings as seen 
with scar contraction as opposed to the real saccu- 
lations beyond the normal duodenal outline as 
found with the genuine diverticula. Etiology is the 
concern in the acquired or developmental division of 
diverticula. The acquired lesions occur secondary 
to an ulcer; the developmental type presumably 
have a congenital weak point or dimple prior to 
their growth. 


SyMPToMsS : 


The symptoms caused by duodenal diverticula do 
not follow a definite, clear-cut pattern; in fact, the 
majority probably exist without causing any symp- 
toms. This is frequently brought out by autopsy, 
at which the lesion is an incidental finding, with no 
complaints referable to the upper abdomen having 
been recorded. Even in a series such as this, in 
which symptoms were thought sufficient to warrant 
exploration of the abdomen and removal of the sac, 
the complaints leave few points of differential value 
on analysis. Only 12 cases were used in this analysis 
because, of the 25 reported, only 12 had the diver- 
ticulum as the sole disease and had an excellent or 
moderately good clinical result. To include the 
symptoms of cases that at surgery were found to 
have associated biliary-tract disease is to include 
symptoms hardly referable to the diverticula. 

Pain was the most frequent complaint; it was 
present in all but 1 of this selected group. The pain 
was described as being very sharp, severe and cut- 
ting by some and as gnawing and crampy by others. 
Those who suffered less intensely described it as a 
pressure, like a knot, or “like indigestion, only 
worse.” In 5 patients the pain characteristically 
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occurred immediately or within three to four hours 
after eating. In 6, no relation to eating could be 
elicited. In all who had pain, it was located in the 
upper portion of the abdomen. Seven localized it 
to the epigastrium and 3 indicated the right upper 
quadrant as the area of distress. In three cases, 
there was radiation through to the back. 

Flatulence was the next commonest symptom, 
occurring in 6 patients. This included belching, 
bloating, excessive gas and feelings of distention 
and fullness or combinations of these. Five patients 
complained of weight loss of from 10 to 27 pounds. 
Melena was a symptom of 4 patients; nausea and 
vomiting were also symptoms of 4. 

A point that was emphasized by Edwards!*: ¥ 
and with which we concur was a long history. 
The average duration of symptoms in these cases 
was six years. In that interval many patients had 
had cholecystectomies, trials on ulcer management 
and dietary experiments, with no relief. 

A certain periodicity of complaints was recog- 
nized in many. Patients frequently had daily at- 
tacks of discomfort for three or four days followed 
by a period of remission, which might last for three 
weeks to a month or even longer. One patient 
developed a severe attack of pain of this type 
while being studied in the hospital. On the next 
day his diverticulum was removed at surgery; it 
was found to contain an irregular green mass of 
undigested food within its lumen. Since the patholo- 
gist found no evidence of inflammation of the wall, 
it may be assumed that the symptoms were obstruc- 
tive in type. 


D1acnosis 


The preoperative diagnosis of duodenal diver- 
ticulum is invariably made by an upper-gastro- 
intestinal barium series. Infrequency of the lesion 
and lack of characteristic history patterns make 
roentgenographic visualization the only sure method 
of positive diagnosis. Much more important, how- 
ever, than the determination of the presence of a 
diverticulum is the decision whether it causes the 
patient’s distress. The facts that most are symptom- 
less and that many other conditions can give the 
same clinical story and the obvious dangers of sur- 
gical removal call for extreme care in screening the 
cases selected for operative removal. At the Lahey 
Clin’c the diagnosis of duodenal diverticulum is 
made about 150 times a year. On the average, in 
only 20 of these is the diverticulum considered a 
possible source of the patient’s symptoms. Of these 
20, only 2 or 3 are surgically treated. The plan we 
have evolved begins with a careful history and physi- 
cal examination to evaluate the degree of the pa- 
tient’s suffering, with a search for clues that might 
implicate disease in that portion of the gastro- 
intestinal tract. A barium meal is then followed by 
roentgenographic examination to determine the 
presence, location, size afd evidence of stasis in 
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the diverticulum. It has been our experience, as it 
has been others’, that the smaller outpouchings are 
generally less likely to be offenders than the larger 
balloon-shaped lesions, especially if ‘the neck is 
narrow. During fluoroscopy the. abdomen is pal- 
pated over the lesion to elicit tenderness at that 
site. Positive evidence of this is a real aid to the 
localization of the patient’s difficulty. After this 
examination, films are again taken at hourly inter- 
vals to visualize the small bowel and to determine 
whether the diverticulum will empty readily. If 
after six hours the sac is still well filled, the presence 
of stasis further indicates the possibility of its being 
the symptom focus. This evidence is also empha- 
sized in several of our series when barium is still 
found in the sac twenty-four, forty-eight and even 
seventy-two hours later, during subsequent roent- 
genologic examinations. 

If the gall bladder has not been previously re- 
moved, it is visualized on the following day, after 
which a barium enema is given. If it can be demon- 
strated by these examinations that the stomach, 
duodenum, gall bladder and small and large bowel 
are normal, then the diverticulum may be presumed 
to be at fault. 

Not infrequently, however, even after these 
studies, doubt and disagreement still exist con- 
cerning whether the diverticulum is the source of 
the patient’s pain. They are then given trials on 
ulcer management, alkalies, antispasmodics, low- 
fat diet, colitis diet and so forth, to ascertain whether 
medical therapy may be sufficient to cure them of 
their distress. Mixtures of phenobarbital and bella- 
donna are frequently used as adjuvants to the dietary 
regimen. Failure or incomplete relief by conserv- 
ative measures after a prolonged trial, — in some 
instances over a year, — again raises the considera- 
tion of operative therapy. 

In cases in which other pathologic changes are 
present, the decision to remove the diverticulum is 
deferred until the time of surgery. Then, after re- 
moval of the gall bladder, exploration of the common 
bile duct or whatever the primary consideration is, 
the diverticulum is dissected free and its size, shape 
and location and the presence of inflammation or 
retained food are ascertained before the final de- 
cision is made. At this time it may be decided not to 
remove the sac. 


TREATMENT 


In the treatment of these lesions the direct attack 
is used whenever possible and the diverticulum is 
excised. In only 1 case in this series were the loca- 
tion of the sac and the presence of inflammation 
believed to be sufficiently hazardous to warrant a 
sidetracking operation. The diverticulum, which 


was inflamed, was located posteriorly, close to the 
common duct, in a thin, dilated duodenum. Sub- 
total gastric resection with gastrojejunostomy was 
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performed and the diverticulum was left. undis- 
turbed. : i39dso°2 

In all other cases the sac was excised, the technic 
varying with its location in the duodenum and its 
proximity to vital structures. Those found on the 
anterior surface of the second portion were usually 
no problem, if they had not penetrated the pan- 
creas. Those that were located posteriorly in this 
division were approached from the lateral border, 
with reflection of the duodenum to the left. This 
was easily accomplished after incising the relatively 
avascular lateral peritoneal attachment. Then, with 
extreme care and by both sharp and blunt dissec- 
tion, the sac was mobilized down to its neck. The 
neck was then divided between clamps before the 
stump was closed with continuous Number 00 
chromic catgut for the first row and interrupted 
black silk for the second. It has been our policy in 
later years to divide the neck a short distance from 
its origin rather than to cut it flush with the bowel 
wall.15 Utilization of this cuff in the closure adds 
security against leakage and prevents narrowing of 
the duodenum. This is also of importance when the 
neck is very near the entrance of the common bile 
duct, and by this measure injury or stricture is 
avoided. 

We have not used inversion of the sac without 
resection, as has been advised by Morton, when the 
lesion was very small, as all the diverticula selected 
for treatment were either of at least moderate size 
or presented other disease in the wall that could only 
be eliminated by complete removal. 

Diverticula of the third portion were usually ap- 
proached by extending the lateral exposure even 
more medially and turning the second portion of the 
duodenum with the pancreas upward and over, 
which enabled the lesion to be visualized and easily 
dissected free. The ligament of Treitz was divided 
when the sac was located at the most distal portion 
of the duodenum. The danger of injury to the pan- 
creas, common bile duct, pancreatic duct, superior 
pancreaticoduodenal artery, right-ovarian vein, in- 
ferior vena cava and aorta should be obvious to all 
who operate in this region. 


PaTHOLOGY 


Twenty of the diverticula in this series were found 
in the second portion of the duodenum, as com- 
pared to 7 in the third portion and 1 in the first. 
They were also more commonly located posteriorly 
than on the anterior surface. It was necessary in at 
least 12 cases to mobilize and reflect the second por- 
tion of the duodenum medialward in order to dissect 
out the neck properly as it came off the posterior 
wall. This may be contrasted to the 4 diverticula 
that protruded from the anterior wall of the second 
portion. 

In 6 cases the diverticula were intimately asso- 
ciated with the pancreas, and in 3 of these the asso- 
ciation amounted to an actual embedding of the 
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lesion within pancreatic substance. These cause the 
greatest problems in removal, as damage to the 
pancreas is difficult to avoid in their dissection; it is 
of interest that the 2 patients who suffered post- 
operative complications did so as the result of a 
leakage of pancreatic enzymes. Their diverticula 
were so located that the pathologist’s report de- 
scribed pancreatic tissue removed with the sac in 
each case. 

Occasionally, the sac lies in close relation to the 
distal portion of the common duct, with the neck 
arising in the region of the ampulla of Vater. These 
so-called “perivaterian’’* diverticula also present a 
definite challenge to successful removal of the 
lesion. In 1 case of this series the common duct 
actually terminated in the neck of the-sac and re- 
quired a more distal resection than is usual in order 
not to obstruct the flow of bile in the biliary system. 

Multiplicity is common in duodenal diverticula. 
Spriggs and Marxer!’ stated that more than one 
sac was present in 16 per cent of their series; 
Morton’s group presented this condition in 11 per 
cent of patients. We treated 4 cases in which two 
separate outpouchings were present; in another a 
bilobed configuration developed from a single neck. 
Knowledge of this possibility is important at the 
time of operation. Otherwise, discovery and re- 
moval of one lesion may lead the surgeon to con- 
sider the procedure complete and further explora- 
tion of the duodenum unnecessary, only to learn by 
postoperative roentgenography that a second sac 
was overlooked. 

In 6 of our cases, subacute to chronic inflamma- 
tion was present. Instances of actual gangrene and 
perforation have been recorded!*° but our experi- 
ence has been limited to the less fulminating degrees 
of this process. Two diverticula were found to be 
filled with undigested food; in one, pieces of celery 
were identified that had been eaten at least forty- 
eight hours prior to operation. In 2 cases aberrant 
gastric mucosa within the walls of the diverticula 
was described by the pathologist; in 1 of these an 
ulcer crater was present. The latter patient had 
had tarry stools one week prior to operation, and 
no other source of bleeding was found at operation. 
In one case the microscopical examination revealed 
aberrant pancreatic tissue in the wall of the re- 
sected diverticulum. This area was completely sur- 
rounded by normal intestinal mucosa; this should 
be distinguished from pieces of pancreas that may 
be removed in a difficult dissection of an embedded 
lesion. In 1 patient biliary calculi were found within 
the lumen of the sac. Instances of neoplasms de- 
veloping in diverticula are described in the litera- 
ture,”!» 22 but none were seen by us in the period 
covered by this paper. 


CoMPLICATIONS 


Two deaths occurred in this series, both as the 
result of pancreatic-enzyme leakage and associated 
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with pancreatitis. In the first case the diverticulum 
was large, measuring 5.5 cm. in diameter, and pro- 
truded from the anterior wall of the duodenum. 
A sizable portion of the sac was embedded in the 
pancreas, and. at its removal it was thought neces- 
sary to remove a portion of the pancreas in order 
to free the neck. At the post-mortem examination, 
made five days after operation, a generalized 
peritonitis, right subdiaphragmatic abscess and 
Pancreatitis with fat necrosis were found. The 
bowel was still closed and the suture line was intact. 

The diverticulum in the second case was smaller 
in size, protruded posteriorly from the second por- 
tion and was filled with undigested food. The neck 
had been excised flush with the bowel wall, — a pro- 
cedure we now avoid, — and pancreatic tissue re- 
moved in the dissection at its base. A pancreatic 
fistula developed postoperatively, followed by bil- 
iary and gastric fistulas. The patient lived for two 
months postoperatively, largely because it was pos- 
sible to maintain nutrition and return lost electro- 
lytes through a jejunostomy feeding tube. However, 
with progression of the pancreatitis and enzyme 
leakage, a large retroperitoneal abscess developed 
and the patient finally died. At autopsy the suture 
line in the duodenum was intact, but a perforation 
was found in the posterior wall of the stomach that 
had been responsible for the fatal outcome. These 
2 cases serve to emphasize the care with which these 
lesions must be handled and the dangers involved. 
The remaining patients had uneventful postopera- 
tive courses. 


REsuLTS 


We evaluated our results under three classifica- 
tions: excellent, if complete relief was obtained; fair, 
if some complaints referable to the upper abdomen 
persisted; and poor, if the patient seemed to gain no 
appreciable benefit from the operation. 

If all 25 cases were included in this analysis, 15 
patients were entirely relieved of their symptoms 
and could be listed as obtaining excellent results. 
Four showed some improvement but were not com- 
pletely cured. Six had return of symptoms to a 
sufficient degree to be classified as failures. The 2 
deaths must be included in the last category. 

In only 17 of the 25 cases can the results be con- 
sidered to be purely on the basis of diverticulum 
removal. In these, either the diverticulum was ex- 
cised and no other surgery was performed or else 
the concomitant surgery was not believed to have 
affected the final outcome. Included in this group 
were 3 appendectomies in which the pathologist 
listed the appendices as normal, 2 common-duct 
explorations, — they were both found to be nor- 
mal, — the removal of a cystic ovary and the 
excision of a few millimeters of cystic-duct stump. 
The results in these 17 were excellent in 9, fair in 3 
and poor in 5. 
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Case Reports 


Case 1. A 41-year-old woman had as her chief complaint 
abdominal pain of 7 years’ duration. The pain was located 
in the right upper quadrant with occasional radiation around 
the right costal margin and also through to the back. It 
was described as being dull and aching in character and was 
associated with a sense of fullness. These symptoms oc- 
curred generally three to four hours after eating, and the 
patient thought that food made them worse. 

For the first 10 months of the year, prior to admission to 
the clinic, the pains were severe and cramping and were 
located near the epigastric region. Radiation of pain to the 
back accompanied these acute episodes, which also followed 
eating by three to four hours. The patient believed she had 
lost weight but did not know how much. During this period 
she had consulted two physicians and had tried numerous 
diets and medical preparations without relief. 

Physical examination was normal except for tenderness in 
the right upper quadrant. Roentgenograms of the upper 





Ficure 1. Case 1: Upper-Gastrointestinal Series, Showing 
the Diverticulum in the Second Portion of the Duodenum. 


gastrointestinal tract (Fig. 1) demonstrated a normal esopha- 
gus, stomach and duodenal cap. However, a large pocket of 
barium that protruded near the second portion of the duo- 
denum suggested a diagnosis of diverticulum (Fig. 2), and 
this collection remained evident throughout the 6-hour 
series. Subsequent gall-bladder roentgenograms and colon 
films were normal. 

At surgery a diverticulum was found arising from the 
posterior wall of the second portion of the duodenum near the 
mesenteric border. The neck measured 2 cm. in diameter; 
the main body of the sac measured 4 by 6 cm. It was ap- 
proached by incising the lateral peritoneal attachment of the 
duodenum, which was then mobilized and turned medially. 
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neck was divided between straight ttamps. The stump was 
closed with a running chromic suture, reinforced with inter- 
rupted black silk. Exploration of the abdomen revealed a 
thin scar on the duodenal cap, probably caused by an old 





Figure 2. Case 1: Stasis of Barium in the Sac Six Hours After 
Its Ingestion. 


peptic ulcer, and an ovarian cyst, which was removed through 
a lower-abdominal incision. 

The patient had an uneventful postoperative course and 
had no recurrent symptoms for one year. She has gained 20 
pounds in weight during that period. 

Comment. This case illustrates several points 
that have aided us in the identification of diver- 
ticula as the source of difficulty: the long history, 
location of pain, weight loss, presence of stasis in 
the sac and the lack of active local disease. The 
weight gain of 20 pounds after operation is of par- 
ticular interest, as it points to a finding consistently 
observed in those patients who lost much weight. 
With one exception, the patients regained what had 
been lost and more frequently added an extra 5 to 
10 pounds. 

Case 2. A 48-year-old man had a history of “indiges- 
tion” at intervals of 1 to 2 months for 2 years. These at- 
tacks were characterized by belching, gaseousness and 
epigastric pain. a 

A week before he was seen at the clinic an attack of pain 
occurred that lasted for four days, during which time he 
passed a large amount of dark blood with his stools. A 


diagnosis of possible bleeding peptic ulcer was made and the 
patient was hospitalized for further study and treatment. 
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Five days after admission an upper-gastrointestinal roent- 
genographic series showed a large diverticulum of the trans- 
verse portion of the duodenal loop, with an outpouching that 
had the appearance of an ulcer niche (Fig. 3). A filling defect 
in the diverticulum was described as possibly due to a polyp 
or a blood clot. 

At operation a diverticulum, measuring approximately 
3 cm. in diameter, was found in the third portion of the duo- 
denum near its junction with the jejunum. The duodenum 
was freed throughout its second and third portions and the 
ligament of Treitz was divided. By this approach the sac 
was easily“dissected free and excised; its stump was closed 
with continuous and interrupted silk. After the removal, the 
ligament was reconstructed and the bowel replaced in its 
normal position. Other evidence of gastric or duodenal ulcer 





Figure 3. Case 2: Upper-Gastrointestinal Series, Showing 
the Diverticulum in the Third Portion, With a Niche at the Site 
of the Ulcer in the Aberrant Gastric Mucosa. 


was not found, and the remainder of the abdominal explora- 
tion was normal. 

The pathologist’s report revealed atypical gastric mucosa 
within the diverticulum. The patient has been followed for 
5 years with no return of symptoms. 

Comment. It is difficult to evaluate the signifi- 
cance of melena as a symptom of duodenal diver- 
ticula in a series of this size. Of the 4 cases in which 
the diverticulum was the sole disease and blood was 
noted in the stool, 2 were found to have aberrant 
gastric mucosa within the sac wall. These 2 cases 
have been followed for over four years without re- 
turn of bleeding. A third patient with this symptom 
was diagnosed as having a normal diverticulum by 
the pathologist and has been free of all symptoms 
for over a year. The fourth patient was operated 
on because of repeated gastrointestinal hemor- 
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rhages. Roentgenograms made prior to surgery 
revealed only the diverticulum, and when explora- 
tion was similarly normal the sac was excised in the 
hope that it might be the site of bleeding. Al- 
though the pathologist found chronic inflammation 
in the diverticulum, the patient has bled on several 
occasions since the operation. 


Case 3. A 43-year-old woman was referred to the clinic in 
February, 1942, with a long history of recurrent upper-ab- 
dominal pain and pain beneath the right breast and scapula, 
accompanied by nausea and vomiting, but apparently not 
related to food consumption or bowel action.* In the previous 
12 years she had had three major operations on the gall 
bladder and biliary ducts, as well as a pelvic procedure com- 
plicated by intestinal obstruction. 

The first operation in the upper abdomen was a cholecys- 
tectomy for a gall bladder that was packed with stones. 
Five years later a recurrence of symptoms necessitated a 
second exploration; a stump of the gall bladder and the cystic 
duct were removed and an exploration of the common duct 
performed. The common duct was normal, and the T tube 





Ficure 4. Case 3: Barium Meal, Demonstrating an Ap- 
parently Normal Upper-Intestinal Tract. 


was removed one week later. The patient had an uneventful 
postoperative course and for 6 years was free of upper-ab- 
dominal distress. However, her symptoms returned in 1940, 
and continued until she entered the clinic 2 years later. 

Her complaints were again of cramp-like upper-abdominal 
pain, with radiation to the back, accompanied by nausea and 
vomiting. The referring physician was unable to find any 
positive condition; our examination, which included an upper- 
gastrointestinal series, was similarly without clues (Fig. 4). 

Despite the absence of positive reports, it was the opinion 
of the surgical, gastroenterologic and roentgenologic staffs 
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that the patient probably had..a ,common-duct stricture or 
recurrent stones. Surgical intervention was decided on, and 
the common duct was mobilized and opened. Neither stones 
nor stricture was present; the ampulla admitted a Number 6 
Bakes dilator with ease. After insertion of a T tube, careful 
palpation of the second portion of the duodenum revealed 
what was thought to be a calcified lymph gland on the pos- 
terior surface, immediately inferior to the ampulla of Vater. 
On careful dissection this proved to be a diverticulum of the 
posterior duodenal wall ‘dn measured 3 by 144 cm. The 
diverticulum contained several calculi; by probing the com- 
mon duct and palpating at the same time, it was demon- 
strated definitely not to be associated with the ampulla or 





Figure 5. Case 3: Stasis of Barium in the Diverticulum Six 
Hours After Its Ingestion. 


duct. At this time a review of the 6-hour film showed the 
diverticulum (Fig. 5). The diverticulum was resected and the 
stump purse-stringed with black silk before it was reinforced 
with numerous interrupted stitches of silk. 

The pathologist verified the diagnosis with a report of the 
microscopical section, showing tissue compatible with duo- 
denal diverticulum. 

The patient’s postoperative course was uneventful, and a 
2-year follow-up period has shown no return of symptoms. 


Comment. As far as we know, this is the second 
case on record in which stones were found within a 
duodenal diverticulum. The first, that described by 
Chomel, coincides with the original discovery of 
diverticula of the duodenum as a clinical entity. 
Aside from this unusual finding, the case is of inter- 
est in demonstrating the long period of trial and 
error undergone by many of these patients before 
the site of the difficulty is found. Only by careful 
exploration of the duodenum in the third operation 
was this patient saved from years of continued 
distress. 
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Case 4. A 49-year-old woman had been troubled with 
indigestion for over 15 years. Her symptoms occurred regu- 
larly 2 to 3 hours after meals; they were epigastric distress, 
feelings of flatulence and nausea. The patient gained com- 
plete relief by belching and then regurgitating from a tea- 
spoonful to a cupful of undigested food. Studies and thera- 
peutic trials made prior to her admission to the clinic were 
thorough and demonstrated no abnormality in the gastro- 
intestinal tract except a duodenal diverticulum. Repeated 
roentgenograms of the gall bladder and colon were normal, 
as were the studies of the esophagus, stomach and the re- 
mainder of the small bowel. She had been treated with 
vitamins, sedatives, belladonna, Trasentine, alkalies and 
hydrochloric acid. The last seemed to be the most beneficial 
medicine used and when taken regularly appeared to reduce 
the number of attacks and the amount of food regurgitated. 
Complete relief was never obtained, although periodic remis- 





Figure 6. Case 4: Upper-Gastrointestinal Series, Showing 
Diverticulum in the Second Portion of the Duodenum. 


sions were experienced. The patient was referred to the 
clinic, where her history was reviewed in the Gastroenterologi- 
cal Department. Several suggestions concerning dietary 
management were made. Alcohol, tobacco, coffee, cold foods 
or drinks, greasy foods, spices and condiments were eliminated 
first before experimenting with the blander and more digestible 
foods. Despite a trial period of 1 year there was no improve- 
ment. Complete roentgenologic studies were again per- 
formed, with the same result; no abnormality was seen except 
the duodenal diverticulum (Fig. 6). Evidence of stasis in the 
diverticulum was present, however, as long as 24 hours after 
the swallow of barium. 














324 


It was finally decided that, in view of the failure of con- 
servative management and of continued distress near the site 
of a known diverticulum that did not empty readily, explora- 
tion was advisable. At operation a large diverticulum was 
found arising from the posterior aspect of the second portion 
of the duodenum. 

The duodenum was mobilized by incision of its lateral 
attachment and then turned medially. The sac was freed 
from its loose fibrinous attachment to the wall of the bowel; 
at this time it was noted that the common duct entered the 
duodenum at the neck of the sac near its base. In order to 
prevent injury to the duct, it was mobilized for several 
centimeters and the capsule of the pancreas was freed from 
the duodenum at this point. The diverticulum was then 
excised, leaving a centimeter of cuff. With the neck of the 
sac open, it was possible to observe the inside of the bowel 
and ascertain more definitely that no injury to the bile duct 
had occurred. Closure was accomplished with a running 
Connell stitch of fine black silk, followed by interrupted and 
mattress stitches of the same material. Replacement of the 
duodenum and coverage of the exposed common duct were 
accomplished with interrupted peritonealization stitches of 
black silk. The remainder of the abdominal exploration was 
normal. 

The patient withstood the operation well, and her post- 
operative hospital course was uneventful. However, within 
2 weeks after her discharge from the hospital her preoperative 
symptoms returned; they have continued, with little change, 
for 9 years. 


Comment. This case exemplifies, better than any 
other, the disappointing aspect of surgical treat- 
ment of these lesions. This patient’s symptoms 
seemed to indicate surgical intervention, and we 
believe that the chances of cure were good. She had 
the long history, the epigastric distress, trouble 
after eating, relief with reverse peristalsis, failure 
with conservative measures, stasis in the sac and the 
single demonstrable pathologic finding. Yet, as the 
follow-up has shown and the patient herself says, 
“the diverticulum had nothing to do with [her] 
symptoms.” 


Discussion 


The frequency with which diverticula of the 
duodenum occur, in addition to the infrequency 
with which they cause symptoms, has been em- 
phasized. However, the fact that diverticula can 
be a source of serious disability and danger to a 
patient as a result of stasis and distention, inflam- 
mation, hemorrhage and, rarely, malignancy should 
not be ignored. As our results show, surgical in- 
tervention should be carried out only after a careful 
and detailed study of the patient, and even then 
many disappointments must be expected in the 
treatment of this condition. In view of our present 
experience and technical improvement, we _ be- 
lieve our mortality figures probably exaggerate the 
danger of operation. However, that does not change 
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our advocacy of a conservative attitude in ap- 
proaching these lesions. 


ConcLusIons 


Duodenal diverticula are common lesions but 
rarely cause severe symptoms. 

If symptoms are present in a patient who has a 
duodenal diverticulum, great care must be taken 
to exclude another causative lesion. Medical treat- 
ment is advocated before surgical intervention is 
considered. The removal of duodenal diverticula is 
indicated in less than 5 per cent of those discovered. 

The results of removal in a small series emphasize 
the difficulty in the selection of cases for surgery. 

The operation is accompanied by a significant 
mortality. 
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AN UNUSUAL CASE OF LOWER-NEPHRON NEPHROSIS FOLLOWING EXPOSURE 
TO CARBON TETRACHLORIDE* 


Ropert C. ParTENHEIMER, M.D.,{ Warren J. Boyer, M.D.,{ anv Davin S. Citron, M.D.§ 


BOSTON 


OWER-NEPHRON nephrosis following ex- 
posure to carbon tetrachloride is a well estab- 
lished and fairly common entity.’ Such a case 
was recently seen at the United States Public Health 
Service Hospital at Boston. The patient developed 
some uncommon findings, consisting of an early 
excellent urine specific gravity, an extreme eleva- 
tion of the nonprotein nitrogen, a hemorrhagic 
pericardial effusion and uremic colitis with mucosal 
slough. We did not observe these findings in the 
cases reported in a previous paper.® Again, the oli- 
guric and hyperkalemic phase was successfully 
treated with limited fluid intake and gastric lavage. 
Once the diuretic phase was established, the patient 
progressed to complete recovery. 


Case REPoRT 


H. L., a 52-year-old seaman, was admitted to the Medical 
Service of the United States Public Health Service Hospital, 
in a semicomatose state. The patient first became ill while 
at sea and was brought here by plane. At the time of admis- 


erienced diffuse abdominal pain. He did not remember what 
appened during the following 5 to 7 days. 

e was taken off the ship at Newfoundland. En route to 
this hospital he became hyperexcitable and unmanageable 
and had severe epigastric pain requiring morphine. He also 
had epigastric tenderness, vomiting, oliguria, severe diarrhea 
and normal blood pressures — except for one period on August 
1, 1951, in which he presented the picture of shock and had a 
blood pressure of 70/40. On August 1, 1951, the nonprotein 
nitrogen was 25 mg. and on August 2 it was 75 mg. per 100 
cc. On August 2 he had a catheterized urine output of 30 cc. 
He was treated during this time with sedation, intravenously 
administered glucose in water, glucose in saline solution and 
plasma. Sodium chloride, administered intravenously from 
onset to admission to this hospital, totaled 41 gm. 

On admission he appeared acutely ill and his skin was very 
dry. The tongue was brownish black and dry. There was no 
vomiting or diarrhea. On auscultation of the lungs bilateral 
coarse basilar rales were heard. The heart was not enlarged 
to percussion, and no murmurs or rubs were heard on ausculta- 
tion. The rate was 92 per minute and the rhythm was regu- 
larly irregular, varying between bigeminy and trigeminy. 
The blood pressure was 140/90. There was generalized ab- 
dominal tenderness with voluntary muscle guarding on pal- 
pation. The liver was palpable 4 cm. below the costal margin 
and was smooth and firm. There was a 20-cm. transverse 
well-healed surgical scar in the upper abdomen, and another 


Tasie 1. Laboratory Data on Patient H. L. 








Date InTAKE Urinary SeruM NonproTein Carson Cutorip— Hemo- Hemaro- Urine Bioop 
uTPuT Potassium NitroGen Dro0xipe GLOBIN CRIT Speciric Pressure 
Gravity 
ce. ry milliequiv.] mg./100 cc. vol. %  milliequiv.}] gm.] % 
iter liter 100 ce. 
SIMD U aiccse:cerseisileciees 2400 160 =~ 193 30 102 11.5 36 1.027 140/90 
iosais <tasaiealyveieiaselianny ors 900 400 7.2 216 40 85 — — 1.018 150/90 
Mc se akcieee sens 1000 400 — _ — - — — 150/100 
Hes ao. caisele ierererelorsie 800 600 _— — — _- = oo — 138/90 
We iio <inlaccseveie deew'cos 1000 900 a= 270 36 82 —- 1.018 140/90 
TR rene: 2300 1000 — 315 29 98 10.5 31 1.016 150/90 
REI 'ayosacoresa aie ral isvesere 2000 1000 _ _— _ — — -— 1.015 158/90 
8/11 2000 2 —_ _ _ _ ~- — 1.012 178/90 
MUM oarssca scons Sceavecosaiscel 3000 2500 — 500 35 98 _ _- — 152/86 
MS ost ns axa saree 3000 3400 _ _ _ — -- -- 1.012 : 0/90 
RUM 3 a invtie 0 04 sisieshe elas 4700 4 _— _ _> 101 _ -- 1,016 130/68 
PEs a ciisis 54 sisis ss bros 5200 5 _ 140 42 104 _— aa 1.016 140/70 
8/16. 4600 5200 _ _ _ _ _— ae 1.018 150/80 
RMT sy sieiyis 0's sinteieis ese 6100 5300 — 74 — — — ~- 1.012 _ 
BE Gs isiccicucosmaivie ec 5500 4100 _ _ _ 107 _ -- 1.010 122/78 
earner 4000 4000 _ — _ — — _- 1.010 130/80 
8/20. 2500 2500 -- 50 - 106 7 24 1.016 _ 
8/27. 1800 1400 _— 35 _ _ 12.5 40 1.0'0 116/78 





sion he was unable to remember the onset of his present ill- 
ness; later, however, the following history was obtained. 
The patient stated that on the morning of July 31, 1951, 
after having ingested about 10 oz. of whiskey (of a standard 
brand) he spent approximately 2 hours in a small enclosed 
room cleaning a generator with carbon tetrachloride. This 
was done by spraying the chemical from a five-gallon can 
on the generator. Immediately after this exposure his eyes 
began to smart and he felt nauseated and dizzy. He then 
drank more whiskey (amount unknown), after which he ex- 
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scar was seen in the right lower quadrant. There was bilateral 
costovertebral-angle tenderness. Neurologic examination 
was normal, and no edema was present. 

The patient’s past history, taken later, revealed a cholecys- 
tectomy in February, 1950, for chronic cholecystitis, and de- 
lirium tremens in June, 1950. 

Laboratory studies on admission revealed a hemoglobin 
of 11.5 gm., a hematocrit of 36 and a white-cell count of 
10,000, with a normal differential. The nonprotein nitrogen 
was 193 mg. per 100 cc., the carbon-dioxide combining power 
30 vol. per cent and the serum chlorides 102 milliequiv. per 
liter. The serum amylase was 68 mg. per 100 cc. and the 
serologic test for syphilis was negative. Urinalysis revealed a 
specific gravity of 1.027, an albumin of 225 mg. per 100 cc. 
and numerous white cells; no sugar or acetone was present. 
Cephalin flocculation and thymol turbidity were negative; 
the icteric index was 10.8. 
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The initial chest x-ray film showed a slightly enlarged 
heart and, in the lungs, strands of increased density radiating 
from the hila, interpreted as pulmonary edema. A plate of 
the abdomen revealed slight distention of the large and small 
bowel, suggesting ileus. 

An electrocardiogram taken on August 4 revealed a rate of 
80 per minute with multiple auricular premature beats, giving 
bigeminy at times. Low voltage of the QRS complex and 
tall, peaked T waves, indicating hyperkalemia, were also 
present. Laboratory data subsequently obtained are shown 
in Table 1. 

On admission, the patient was placed on a regimen of in- 
travenously given glucose in water, consisting of sufficient 
water to balance his urinary output and insensible water 
loss and about 150 gm. of glucose per day. Vitamins were 
also added. Gastric lavage was instituted to lower the serum 
potassium; this was performed intermittently, a total of five 
liters of distilled water being used through the day. The 
urine output was 160 cc. 

On the following day the arrhythmia disappeared, but the 
T waves remained high and peaked; hence gastric lavage was 
continued at the same rate. Abdominal cramps were marked 
and small amounts of liquid feces were passed. The blood 
pressure and nonprotein nitrogen continued to rise, but the 
urine output remained low. The patient was still confused 
and irrational. 

On the 3rd hospital day the electrocardiogram showed 
that the T waves were lower and less peaked, but low voltage 
of the QRS complex continued. Lavage was therefore dis- 
continued. On the next day the electrocardiogram again 
showed slight lowering of the tall T waves. Small amounts 
of orally given fluid were tolerated, but the abdominal pains 
persisted and the patient vomited small amounts of bile- 
stained fluid. 

By the 5th hospital day the urine output was still low, the 
nonprotein nitrogen continued to rise and the chlorides and 
the carbon-dioxide combining power were low — 82 and 16.3 
milliequiv. per liter, respectively. Abdominal distention be- 
came more marked, and decompression was accomplished by 
gastric and rectal tubes. It was thought that the patient 
might have the “low-salt syndrome” associated with the 
beginning of the diuretic phase, and sodium chloride was 
slowly given intravenously as a 5 per cent solution. Cephalin 
flocculation and thymol turbidity were normal; the icteric 
index was 12.8. 

No massive diuresis appeared after the administration of 
10 gm. of sodium chloride; therefore more was given on the 
next day. The serum chlorides then rose to 98 ‘milliequiv. 
per liter, but the nonprotein nitrogen rose to 315 mg. per 
100 cc. and the carbon-dioxide combining power fell to 29 


vol. per cent. The sodium chloride was discontinued on the. 


7th day, as the serum chlorides had been brought to normal, 
but no diuresis had resulted from sodium-chloride therapy. 
The patient’s behavior continued to be irrational, and at 
times he became boisterous and unmanageable, requiring 
restraints. 

By the 9th hospital day the nonprotein nitrogen reached 
its peak of 500 mg. per 100 cc. The urinary output rose to 
2500 cc. on this day. The patient complained of increased 
shortness of breath. A loud pericardial friction rub was heard 
on auscultation of the heart. The lungs still contained coarse 
rales and the diarrhea reappeared. 

On the following day the electrocardiogram showed normal 
T waves, although low voltage of the QRS complexes persisted. 
On the next day potassium-chloride administration was 
begun prophylactically in doses of 5 gm. per day orally; this 
was continued until the diuretic phase had ceased. Since 
diuresis was now well established, 10 gm. of sodium chloride 
was administered in normal saline solution, intravenously, 
daily for the next 6 days; by that time the patient was able 
to take an adequate amount of salt in his diet. On the 12th 
hospital day the patient stopped vomiting and was given a 
soft diet. His behavior also changed; he had no further periods 
of confusion, and restraints were no longer needed. 

On the 13th hospital day the patient passed, by rectum, a 
15-cm. strip of gray necrotic tissue that had to be cut from 
its attachment to the rectal mucosa. Microscopical examina- 
tion of this specimen proved it to be necrotic colonic mucosa 
and inflammatory tissue. 

On the next day the patient developed marked crepitant 
rales in the left lung base and a fever of 101°F. The sputum 
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showed predominantly gram-positive cocci in clusters (cul- 
ture later revealed colonies of Staphylococcus hemolyticus). 
Penicillin was given for 7 days. On this day, also, the peak 
of diuresis was reached — 5300 cc. 

On the 18th day of hospitalization the patient complained 
of dyspnea and orthopnea; a chest film showed the heart to 
be increased markedly in size, with a contour suggestive of an 
accompanying pericardial effusion. Fluoroscopy showed the 
cardiac silhouette to be enlarged in all directions but pre- 
dominantly to the left. Pulsations were visible but greatly 
reduced in magnitude. The venous pressure was 200: mm. of 
water and the circulation time (arm-to-tongue) 12 seconds. 
Blood pressure was 120/70; no paradoxical pulse was demon- 
strable. 

A diagnostic pericardial tap was performed, with the re- 
moval of 10 cc. of grossly bloody fluid, which did not clot in 
48 hours and had a packed-cell volume of 13 per cent, with 
icteric supernatant fluid. Venous blood drawn at the same 
time clotted in 9 minutes; the hematocrit was 22, with clear 
supernatant and a hemoglobin of 7 gm. per 100 cc. No organ- 
isms could be cultured from the pericardial fluid. 

Because of the anemia, the patient was given 1000 cc. of 
whole blood, which brought the hemoglobin up to 12.5 gm. 
and the hematocrit to 40. A chest film made 4 days later 
revealed that the heart was still moderately dilated in all 
diameters. On the 28th hospital day another film showed 
that the heart was now normal in size and shape. The lungs 
were clear. The thymol turbidity was 9.4 units; the cephalin 
flocculation was negative. 

Proctoscopy at this time revealed diffuse inflammation and 
ulceration of the rectal and sigmoid mucosa, with punctate 
areas of bleeding. A barium-enema examination made on 
the same day was normal. 

Urine-concentration tests on the 28th day showed maxi- 
mum concentration of the urine to a specific gravity of 1.014. 
An intravenous phenolsulfonphthalein-excretion test showed 
12.5 per cent of the dye present in the urine in 15 minutes 
and 47.5 per cent present in 2 hours. 

The patient improved gradually over the next 2 weeks. The 
diarrhea disappeared, and the urinary output remained 
normal. Repeat proctoscopy showed slow healing of the 
ulcers in the rectum and sigmoid colon. A repeat electro- 
cardiogram was normal on the 39th hospital day, and a urine- 
concentration test on this day revealed a maximum specific 
gravity of 1.016. 

The patient was discharged, asymptomatic, on the 5lst 
day of hospitalization. 


Discussion 


This patient gave a history of inhalation exposure 
to carbon tetrachloride after the ingestion of alcohol. 
Smetana? states that the absorption of carbon tetra- 
chloride through inhalation or alcoholism or both 
predisposes the subject to develop a renal lesion 
when he might otherwise have had only a hepatic 
lesion. Twenty-three per cent of patients with 
carbon-tetrachloride poisoning develop acute renal 
insufficiency.” 

The patient exhibited the usual early symptoms 
of poisoning — dizziness, hyperexcitability, abdom- 
inal pain, nausea, vomiting, diarrhea and shock. 
He also had the typical abdominal signs that suggest 
acute surgical disease of the abdomen. The early 
stage was followed by the oliguric phase, with de- 
creased urinary output, rising nonprotein nitrogen, 
acidosis, and rising serum potassium, indicated by 
serial electrocardiographic changes. 

The specific gravity of the urine is usually uni- 
formly low in most published cases,!- 6% and 
results in our other 7 cases have corroborated this 
finding. The initial specific gravity in this case was 
1.027, with an albumin of 250 mg. per 100 cc. on two 
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occasions. Other specimens taken during the oli- 
guric phase,-in which the albumin was precipitated 
out, showed a specific gravity of 1.018. 

However, the literature contains reports of other 
cases with high initial specific gravities. McGee,! 
Strauss,’ Fishman,® Friedberg,!° Hoffman," Kugel” 
and Smetana? have reported cases of lower-nephron 
nephrosis with initial specific gravities ranging 
from 1.015 to 1.020. In many of the published cases, 
a specific gravity could not be determined early, 
because of either anuria or oliguria, and when the 
urine was finally obtained the specific gravity was 
low. However, in most reports the fixation of the 
specific gravity at 1.010 in lower-nephron nephrosis 
is stressed.!-4. 6-® Sirota, in performing renal ex- 
traction studies of para-aminohippuric acid and 
inulin together with their clearances in 4 cases of 
carbon-tetrachloride nephrosis, found that in the 
oliguric and early diuretic phases there were de- 
creased renal blood flow and glomerular filtration 
as well as tubular back-diffusion. He further states 
that “the marked reduction in renal blood flow is 
important in the maintenance of the oliguria, if 
not in its initiation.”” This is thought to be due to 
swelling of the kidney from interstitial edema, which 
causes an increased intrarenal pressure. Peters’? 
and Corcoran, Taylor and Page concur with these 
findings. Sirota’ produced in all his cases high 
specific gravities during the oliguric phase after 
twelve hours of water deprivation. Two of his pa- 
tients had specific gravities as high as 1.625 and 
1.026. He believes that vomiting and diarrhea may 
partly cause the high specific gravities. 

Our patient developed a lower specific gravity 
during the diuretic phase. Thus the finding of early 
high urinary specific gravities is not uncommon 
and is compatible with the diagnosis of lower-nephron 
nephrosis. This patient also showed the temporary 
hypertension seen during the oliguric or anuric 
phase. 

The patient received about 40 gm. of sodium 
chloride intravenously prior to his arrival at this 
hospital. His chlorides were 102 milliequiv. per 
liter on admission. However, in spite of slight 
diaphoresis, infrequent vomiting, mild diarrhea and 
oliguria, his plasma chlorides dropped to 82 millie- 
quiv. per liter on August 8. This could readily be 
explained in part on the basis of a hydremia resulting 
from a dilution of the electrolytes through the break- 
down of body tissues, with subsequent felease of 
potassium, sulfates, phosphates and preformed 
water of oxidation. 

Strauss’ also has observed that serum-chloride 
determinations have been lower than anticipated. 

Since the patient’s chlorides were dropping and 
his output had slightly improved on August 8, it 
was decided,— perhaps erroneously,— that an 
associated hyponatremia was preventing the diuresis 
phase from being manifested, and small infusions 
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of a 5 per cent saline solution were given, with no 
notable diuresis. His pulmonary congestion during 
this period did not progress to frank pulmonary 
edema. Otherwise, there was strict limitation of 
sodium and fluid intake. Friedberg! states that 
the azotemia, acidosis and hypochloremia of the 
self-limited anuric stage are rarely of sufficient 
magnitude to cause death. Most deaths are due 
either to “drowning” the patient with fluids and 
saline solution to the point of pulmonary edema or 
to fatal hyperkalemia.7:!°:15 Moon!® states that 
most patients have some degree of pulmonary edema. 

The hyperkalemia was kept from reaching dan- 
gerous levels through the use of gastric lavage. A 
Miller-Abbott double-lumen tube (without balloon) 
was introduced into the stomach. Continuous suc- 
tion was applied to one of the lumina, while the 
other was connected through tubing to a large reser- 
voir bottle of distilled water. Five to 8 liters of 
water was allowed to flow through the tube, at a 
rate of 1 liter per hour, while suction was main- 
tained. A considerable amount of potassium can 
be removed in this way.® !7 

The oliguric or anuric phase may persist for one 
to twenty days, the average duration being six to 
ten days. This is followed by the diuretic phase, 
which is characterized by massive urinary output. 
Associated hyponatremia, hypochloremia, hypokal- 
emia and hypocalcemia of dangerous degrees may 
result.6.18 The loss must be replaced, and often 
hypertonic saline solution must be given, as well 
as intravenously administered potassium chloride. 
If hypokalemia is present, calcium gluconate should 
be given prior to potassium replacement, as tetany 
may develop after the potassium loss is balanced. 
This patient was given orally 3 to 5 gm. of potassium 
chloride prophylactically each day during the 
diuretic phase, even though the electrocardiogram 
failed to suggest hypokalemia. 

On the ninth hospital day the patient’s nonprotein 
nitrogen reached a peak of 500 mg. per 100 cc. This 
level exceeded that of any nonfatal case of lower- 
nephron nephrosis with which we are acquainted. 
It has been observed that the nonprotein nitrogen 
may reach its highest levels during early diuresis. 
This may be due to the rapid massive shift of stored 
extravascular waste products into the intravascular 
system prior to excretion.® 

The patient developed a loud pericardial friction 
rub on the ninth hospital day that slowly disap- 
peared during the following two weeks. During 
this time he also passed spontaneously, by rectum, 
a large mucosal cast, which was attributed to uremic 
colitis. Proctoscopy revealed a severe ulcerative, 
necrotic, sloughing process of the lower rectosig- 
moid colon that healed slowly. 

On the eighteenth hospital day, when the patient 
complained of dyspnea, an x-ray film of the chest 
still revealed pulmonary congestion but of a lesser 
degree; however, in addition, there was a definite 
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increase in the size of the cardiac silhouette. At 
first it was thought to be an acute cardiac dilatation 
due in part to the strain of an overloaded vascular 
system and in part to a high-output type of failure 
resulting from his recently developed anemia. His 
circulation time, however, was normal, with an 
elevated venous pressure. 

According to Bellet,!® these findings are highly 
suggestive of pericardial effusion, for in cardiac 
dilatation the circulation time is prolonged. A 
pericardial tap revealed grossly bloody fluid. 

In rare instances of uremia, a significant pericardial 
effusion develops that may be serous or hemor- 
rhagic.2° The size of the cardiac silhouette gradually 
returned to normal, and the pulmonary congestion 
cleared completely. 

The last renal function to return in lower-nephron 
nephrosis is the concentrating power of the kidney. 
Phenolsulfonphthalein excretion may also be poor 
for some time. A period of 100 to 200 days may 
elapse after the initial injury before complete tubular 
concentrating power has returned.!: 7° 


SUMMARY 


A case of lower-nephron nephrosis following ex- 
posure to carbon tetrachloride is presented and the 
unusual development of uremic pericardial effusion 
and passage of a mucosal cast are described. The 
initial urinary specific gravity in lower-nephron 
nephrosis may be high. Hyperkalemia may be 
treated by simple gastric lavage. 

The symptoms, signs, course and treatment of 
the disease are discussed. 
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TUBERCULOUS APPENDIX — MORRISON ET AL. 





TUBERCULOSIS LOCALIZED IN THE VERMIFORM APPENDIX* 


Hyman Morrison, M.D.,} Cuartes G. Mixter, M.D.,{ Monroe J. Scuiesincer, M.D.,§ 
AND Wi..1AM B. Oser, M.D.§ 


BOSTON 


UBERCULOSIS localized in the vermiform 

appendix as the only tuberculous lesion in the 
body is relatively rare. As such it is recognized only 
by pathological examination after appendectomy 
for supposed acute suppurative appendicitis. In one 
case recorded in the literature it was disclosed only 
at autopsy after an antemortem clinical diagnosis 
of peritoneal carcinoma.! In another case, in which 
the patient died after the removal of the appendix, 
which proved to be tuberculous, autopsy failed to 
reveal any other tuberculous lesion except secondary 
involvement of the ileocecal lymph nodes.? 

It is not uncommon, however, to find the ap- 
pendix involved when there is tuberculosis elsewhere 
in the body, especially in the ileocecum, and it is 
not infrequently found in other forms of abdominal 
tuberculosis. It should be suspected when there is 
pain in the right lower abdomen in patients with 
pulmonary tuberculosis. However, the incidence of 
acute suppurative appendicitis in such patients is no 
different from that in nontuberculous patients, but 
it may be superimposed on an underlying tubercu- 
lous infection. 

The incidence of tuberculosis of the appendix, 
computed from the total number of appendectomies 
reported in the literature from general hospitals, 
ranges from 0.1 to 3 per cent of specimens and up to 
24 per cent from tuberculosis sanatoriums. The 
figures approximate fairly closely those derived from 
autopsy findings.*-!¢ 

At the Beth Israel Hospital in Boston a total of 
7847 appendectomies were performed between 
August, 1928, and December 31, 1948. Among 
these there were 4 cases of tuberculosis of the ap- 
pendix; in all these cases it was apparently the sole 
tuberculous lesion. In all, the preoperative clinical 
diagnosis was either acute or recurrent appendicitis 
or appendiceal abscess. In none was there a history 
of tuberculosis or of exposure to it. In none did the 
X-ray examination show pulmonary tuberculosis, 
except that in one case there were reported pleural 
adhesions at the right base and a few hilar densities. 
During the same period there were recorded 35 cases 

of intestinal tuberculosis and 11 cases of tuber- 
culous peritonitis. Only 2 of these 46 cases came to 
autopsy, both disclosing tuberculosis of the cecum 
but not of the appendix. Two cases of acute ap- 


*From the Beth Israel Hospital, Boston. 

+Formerly, clinical professor of medicine, Tufts College Medical School; 
consultant in medicine, Beth Israel Hospital. 

{Clinical professor of surgery, emeritus, Harvard Medical School; sur- 
geon-in-chief, emeritus, Beth Israel Hospital. 

§Assistant professor of pathology, Harvard Medical School; pathologist, 
Beth Israel Hospital. 
(Formerly, resident in pathology, Beth Israel Hospital. 





pendicitis were also recorded, both nontuberculous, 
one in a young woman with pelvic tuberculosis and 
another in a young man with only x-ray evidence of 
pulmonary tuberculosis. 


Case REPorTs 


Case 1 (7653). An undernourished girl ten years of age 
had been ill for 3 weeks. She had vomited during the first 2 
days. A nontender mass the size of a plum was felt in the 
right lower abdomen during the week before admission. The 
white-cell count was 12,000 to 17,000; the urine was normal. 
The preoperative diagnosis was appendiceal abscess. Ap- 
pendectomy was performed 4 days after admission. The mass 
involved the terminal ileum and the tip of the cecum and was 
firmly adherent to the lateral pelvic wall; when freed and 
delivered the tumor consisted of the inflamed appendix 
wrapped in portions of omentum. 

Pathological examination revealed an appendix measuring 
6 by 3 by 2 cm., which was firm and porky, with an irregular 
lumen. Microscopically, the appendiceal architecture was 
markedly distorted with overgrowth of fibrous tissue and with 
collections of many inflammatory round cells. The mucosa 
was ulcerated; underlying it were bands of fibrous tissue en- 
closing many tubercles with central caseous necrosis; periph- 
erally there were seen lymphocytes, eosinophils, epithelioid 
cells and Langhans giant cells. 

Postoperatively there was a profuse greenish purulent dis- 
charge, which abated slowly. X-ray examination of the chest 
10 days after operation showed no evidence of tuberculosis. 
The patient was discharged to a sanatorium on her 21st post- 
operative day with a draining abdominal sinus. She was sent 
home greatly improved 8 months later, with the sinus closed. 
A note recorded in the Out-Patient Department 5 weeks 
later stated that she had fully recovered. 


Case 2 (10387). A 39-year-old man had had recurrent 
attacks of acute right-lower-abdominal pain for 6 weeks, the 
last one having occurred on the day before entry. On examina- 
tion there were spasm and tenderness over the appendix 
region, where a firm, irregular, slightly mobile mass was 
palpated. The white-cell count was 12,000 to 19,000; the 
urine was normal. The clinical diagnosis was recurrent 
appendicitis with abscess. 

At operation, performed on the same day, no free fluid was 
noted. The mass consisted of thickened omentum and a loo 
of small bowel enclosing an acutely inflamed appendix ad- 
herent to the cecum. Several drops of yellowish-green pus 
showed anhemolytic streptococci on culture. The abdomen 
was drained. The wound had healed by secondary intention, 
except for a small sinus at the lower angle of the incision, 
when the patient was discharged on his 15th postoperative 
day. It had healed completely 3 weeks later. 

Pathological examination revealed that the appendix was 
hyperemic and club shaped; it measured 0.6 cm. at the proxi- 
mal part and 1.4 cm. at the distended tip. The mesenteric 
fat was firm and adherent. There were soft bulging zones on 
both sides. The lumen contained grayish-yellow jelly-like 
material, and cross-section revealed extension of hemorrhagic 
exudate into the mesenteric fat. Microscopically, there was 
acute inflammation at the tip, the main body not being in- 
volved. In the serosa, overlying the area of acute inflamma- 
tion, several small tubercles were seen; these were character- 
ized by central caseation, a peripheral layer of lymphocytes 
and epithelioid cells, among which were some Langhans giant 
cells. The diagnosis was tuberculous appendicitis, periap- 
pendicitis and chronic and acute suppurative appendicitis. 

X-ray examination of the lungs showed both apices to be 
clear; the hilar regions were slightly increased in width and 
density, with a few calcified nodules and an adhesive band at 
the right base. Further questioning of the patient still re- 
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vealed no evidence of present or past symptoms of tubercu- 
losis or of exposure. The patient was well 6 years later, and 
x-ray examination at that time showed the same findings. 


Case 3 (37015). A well-developed 14-year-old girl had a 
history of abdominal colic following periods of constipation 
and the use of cathartics during the previous 2 years. The 
pain was more pronounced in the 2 weeks before admission, 
especially during the last 3 days. There was no nausea or 
vomiting, no melena or urinary symptoms and no cough. She 
had been sickly in early childhood, and 4 years before the 
present episode she had been seen at another hospital for 
similar abdominal pain. Then, as now, x-ray examination 
of the chest and kidneys was normal. Examination revealed 
tenderness in the right lower abdomen, with a palpable mo- 





Ficure 1. Case 4: Tubercle, With Central Caseation, in 
Submucosa of Appendix (x50). 


bile mass. The white-cell count was 8600; the urine was normal. 
After 2 days’ observation an operation was performed; an 
elongated, porky gangrenous appendix with a thick, edema- 
tous, thrombosed mesentery was found. 

Pathological examination disclosed an appendix measuring 
8 by 1.5 cm. The lumen was patent and contained bloody 
material. In the proximal portion the mucosa was ulcerated; 
the wall was thickened. Microscopically, the mucosa showed 
minute ulcerations. There was moderate chronic inflamma- 
tory reaction in the submucosa, in which a few tubercles were 
scattered. They were abundant in the thickened serosa. 
The diagnosis was tuberculous appendicitis and tuberculous 
periappendicitis. 


Convalescence was uneventful. Culture specimens taken . 


at operation showed no growth. The stools showed no tubercle 
bacilli. X-ray examination of the chest made 2 weeks later 
was normal. The patient was discharged with the wound 
healed on the 9th postoperative day. She was followed for 
3 years and had remained well. 


Case 4 (33523). An obese 34-year-old woman complained 
of sharp, colicky abdominal pain of 1 day’s duration, general- 
ized at first but localized in the right lower quadrant during 
the last 14 hours. There had been nausea and loose bowel 
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movements for 2 days, with a slight amount of blood on the 
last day. She had previously been entirely well. She had gained 
10 pounds in 4 weeks prior to her present illness but had been 
treated for weight reduction with a rigid diet at a “milk farm.” 
On physical examination a rounded, tender, not freely mov- 
able mass was felt in the right lower quadrant. The urine was 
normal. The white-cell count was 12,000. Blood was present 
in the stool. Operation, which was performed on the follow- 
ing morning, disclosed a moderate amount of serous, slightly 
turbid, nonodorous fluid in the abdominal cavity. The 
appendix was greatly enlarged, edematous and porky, with 
acute, subacute and chronic inflammation and with light ad- 
hesions that were easily separated. Because the inflammatory 
process involved the head of the cecum, this was resected 
with the appendix, in view of the possibility of a fecal fistula 
during the convalescence. 

Pathological examination revealed an appendix measuring 
10 by 4.5 cm. Porky mesoappendiceal fat fused with the 
serosa. The surface of the appendix was dull gray-white in 
some areas and pink-gray in others, resembling plaques of 
fibrin. The lumen was patent throughout and was markedly 
narrowed near the tip. The mucosa of the distal two thirds 
was grayish-pink, opaque, slightly edematous and thickened. 
The mucosa of the proximal third was ulcerated and deeply 
congested, with adherent blod clot; the wall was 0.5 cm. 
thick, edematous and grayish-pink in color. Microscopically, 
the mucosal surface was replaced by connective-tissue dep- 
osition through all coats of the appendix. Typical tubercles 
were seen in the submucosa and muscularis and directly 
under the serosa (Fig. 1). There was a coexisting acute in- 
flammatory process, sections being overrun by polymor- 
phonuclear cells. The muscularis was represented by widely 
separated bits of smooth muscle with inflammatory cells 
between them. Edema fluid and occasional tubercles were 
seen. The serosa was thickened with fibrin, connective tissue 
and edema. There was fibrin on the serosal surface. The 
inflammatory reaction extended into the serosa of the meso- 
appendiceal fat. Directly under the serosa there were several 
typical tubercles. The diagnosis was tuberculous appendi- 
citis and acute suppurative appendicitis. 

Tubercle bacilli were recovered from the stool 4 times dur- 
ing the 3rd postoperative week, but 6 examinations subse- 
quently showed none. Guinea-pig inoculations with urine 
were unsatisfactory but showed no tuberculosis. Considerable 
wound sepsis, with fever, complicated the convalescence. 
Blood cultures were negative. Several x-ray examinations 
of the chest showed no evidence of tuberculosis. The patient 
was discharged after the wound had healed completely on the 
48th postoperative day. The diagnosis was tuberculous 
appendicitis, tuberculous peritonitis, postoperative wound 
sepsis and obesity. 

The patient and her family have been followed for 15 
years; all are well and free of tuberculosis. Four years after 
the operation described above the patient had a panhys- 
terectomy for adenomyosis. The operative note states: 
“The abdomen is remarkably good in view of the tuberculous 
appendicitis in 1936. The head of the cecum is smooth with 
no evidence of any pathology in the large bowel or in the 
pelvis.” Nine years later she was again operated on, this 
time for a rectal abscess; again no tuberculosis was found. 

It is not unreasonable to consider that the acute tubercu- 
losis localized in the appendix in this patient was a primary 
tuberculous lesion caused by the ingestion of a massive dose 
of tubercle bacilli when she was living solely on milk, dieting 
for weight reduction at a “milk farm.” Unfortunately, the 
tubercle bacilli found in her stool after operation were not 
cultured, nor was the type determined. 


Discussion 


These 4 cases confirm the experience of others 
with regard to the occurrence and rarity of appen- 
diceal tuberculosis as an isolated localized lesion. 
It is of interest to cite the case described by Royster!” 
of a fifty-year-old woman weighing 200 pounds who 
was operated on in 1909 with the clinical diagnosis of 
acute appendicitis. The microscopical examination 
of the appendix demonstrated tubercles. The pa- 
tient recovered and lived for fifteen years, dying of 
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an intercurrent disease. Another case is reported by 
Kini.1® A nineteen-year-old boy was operated on be- 
cause of recurrent attacks of appendicitis. The diag- 
nosis of tuberculous appendicitis was made solely 
on microscopical examination. ‘Tubercles were 
found only in the submucosa. A lymph gland that 
was removed showed no tuberculous infiltration, 
“thus excluding primary lymphatic invasion.” No 
evidence of tuberculosis was found elsewhere. The 
patient was followed for seven years after the opera- 
tion and remained well. (His mother had died of 
tuberculosis shortly after he was born.) 

It is the thesis of this paper that tuberculosis of 
the appendix may occur as an isolated lesion. What 
is its pathogenesis? The nature of the architecture 
of the appendix, — a blind pouch with a rich lym- 
phatic apparatus and a narrow lumen with many 
crypts and irregularities, emptying its contents 
feebly,— renders it susceptible to infection — 
most commonly with pyogenic bacteria and on rare 
occasions with tubercle bacilli. The route of infec- 
tion may be the blood or the lymph stream, by 
direct extension from adjacent organs and, occa- 
sionally, from infected ingested food such as butter, 
cheese or milk. The latter may be the vehicle of in- 
fection in cases of primary isolated tuberculosis of 
the appendix and other portions of the gastroin- 
testinal tract. An interesting pathway is suggested 
by the work of Richet,!® quoted and confirmed by 
Carnot, Lavergne and Fiehrer.?° The first showed 
that fecal matter may be ‘contaminated in the 
course of experimentally produced tuberculous 
septicemia. The second group of workers showed 
that tubercle bacilli injected intravenously may be 
recovered in the contents of the biliary and in- 
testinal tracts, particularly in the appendix. 


SUMMARY 


Four cases of tuberculosis limited to the vermi- 
form appendix are reported. 
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The diagnosis in each case was made on patho- 
logical examination after appendectomy for acute 
pyogenic appendicitis. 

In all cases coincident pyogenic inflammation was 
found. 

Surgical treatment was successful in all 4 cases. 

The rarity of tuberculosis of the appendix as an 
isolated lesion is confirmed and its pathogenesis is 
discussed. 
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CORONARY THROMBOSIS IN DIABETES MELLITUS* 


An Analysis of 54 Cases 


James W. Rosinson, M.D.t 


SUMMIT, NEW JERSEY 


T is well known that the life expectancy of the 
diabetic patient has been remarkably increased 
in the past thirty years. During this time acidosis 
has been assuming progressively less importance as 
a cause of death in diabetics, whereas the reverse is 
true of cardiovascular diseases. The importance of 
coronary thrombosis as a mortality factor has been 
demonstrated by numerous investigators. Pollack 
and others,! Joslin? and Blumberg and Zisserman® 
present figures indicating that 1 of 5 deaths among 
diabetics is from coronary thrombosis and that this 
is the most common single cause of death. It there- 
fore appears that additional knowledge concerning 
coronary thrombosis in diabetics is necessary if their 
life expectancy is to be further increased. 


Present StTupy 


This report is based on 54 consecutive cases of 
coronary thrombosis with or without myocardial 


TaB_e 1. Sex Incidence. 








Tota MALE FEMALE 
NuMBER 
NUMBER PER- NUMBER PER- 
CENTAGE CENTAGE 
Admissions ..... 61,823 18,648 30.2 43,175 69.8 
With diabetes... 1,374 549 40.0 825 60.0 
With coronary 
thrombosis 643 483 75.1 160 24.9 
Nondiabetic .. 589 464 78.8 125 21.2 
Diabetic ..... 54 19 35.2 35 64.8 





infarction, occurring in diabetic patients admitted 
to the Pennsylvania Hospital between July 1, 1942, 
and December 31, 1948. Two of the 54 represented 
recurrent attacks, in a total of 52 patients. 

There was little question about the diagnosis of 
diabetes mellitus. Most of the patients had been 
previously treated for this disease. Others were 
considered acceptable for inclusion if they had been 
shown to have fasting blood-sugar levels over 130 
mg. per 100 cc. or postprandial levels over 180 mg. 
on at least two occasions. 

The diagnosis of coronary thrombosis was based 
on clinical, electrocardiographic or autopsy evi- 
dence. A clinical diagnosis was made or suspected 
in all but 2 cases; in these the condition was an un- 
expected finding at autopsy. No patients were in- 
cluded without either autopsy proof or at least one 
abnormal electrocardiogram consistent with the 


*From_the Department of Medicine, Pennsylvania Hospital, Phila- 
delphia, Pennsylvania. 

Formerly, resident in medicine, Pennsylvania Hospital; assistant 
attending physician, Overlook Hospital, Summit. 


clinical diagnosis. The electrocardiographic trac- 
ings were for the most part diagnostic or strongly 
suggestive of recent myocardial infarction. 


Incidence 


During the period of study there were 61,823 ad- 
missions to the Department of the Sick and Injured 
of the Pennsylvania Hospital. 

Of these, 1374, or 2.2 per cent, of the patients 
were diagnosed as having diabetes mellitus and 643, 
or 1.0 per cent, as having coronary thrombosis 
(Table 1). It is seen that 64.8 per cent of the 54 
patients under consideration were women, in 
marked contrast to the nondiabetic group, of whom 
only 21.2 per cent were women. The sex incidence 
was not significantly different in the 19 Jewish pa- 
tients (63 per cent women) or the 3 Negroes (all 
women) of this series. 


Age 

The age range was: men, forty-six to seventy-six 
years (average, sixty years); women, forty-nine to 
eighty-three years (average, sixty-three years). 
Family History 

The presence or absence of a family history of 
diabetes was not specifically mentioned in 21 cases; 


10 of the remaining 33 patients gave a family his- 
tory of diabetes. 


Duration and Severity of Diabetes 


Diabetes was not previously known to exist in 11 
patients. All but 2 of the remainder made recorded 
statements concerning the duration of their disease. 
The findings may be summarized as follows: In 
general, the women had diabetes of longer standing. 
In 32 per cent of the men (but in only 14 per cent of 
the women) the diagnosis had not been made 
previously. None of the men had had diabetes more 
than fourteen years, whereas nearly 25 per cent of 
the women had had the disease that long, and 3 
stated that they had had diabetes for twenty-five 
years. 


Habitus 


Analysis of the descriptive terms used by most 
examiners indicated that 80 per cent of the women 
and 47 per cent of the men were considered over- 
weight. 


Previous Attacks of Thrombosis 


Previous coronary occlusion had probably oc- 
curred in 27.8 per cent of the patients. This in- 
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cludes the 2 mentioned above, as well as 13 others 
who had had proved or presumptive myocardial 
infarction not falling into the time or place limits of 
this study. This group of 15 patients, averaging 
sixty-two years of age, was mostly (73 per cent) 
female, and included 1 man and 2 women with 
previously unknown diabetes. The interval be- 
tween the first and second occlusions varied from 
three weeks to five years, the average being about 
twenty-three months. 


Mortality 


In the 54 cases, 22 deaths were attributable to 
coronary occlusion, a mortality of 40.8 per cent. 
The fatal cases included 17 women and 5 men. 
Mortality was studied in respect to factors that 
might have been of particular importance in deter- 
mining the outcome. The data are summarized in 


TaBLe 2. Analyses of Deaths Attributable to Coronary 











Occlusion. 

No. or No. oF PERCENTAGE 

* ASES Deatus Mortauity 
NAN tes.ccicedarcwce visi salaceie wee 54 ry! 40.8 
Sr eeenee 19 5 26.3 
errr rere 5 17 48.6 
Diabetes not previously known.... 1l 4 36.4 
Duration of 5 or less years ....... 24 9 37.5 
Duration of 11 or more years...... 18 7 38.8 
MIR axe 5 sae ajaseiaieipie's.e\0' (01 Sie. sie/oie''eis 23 9 39.1 
Thin or normal .......... 1’ 4 36.4 
No previous thrombosis 39 12 30.8 
| eee 15 4 26.6 
oc See ae ee 24 8 33:3 
Previous thrombosis ............ i5 10 66.7 
Bere aa cc wens osineensieeuicis 1 25.0 
MINER a we veiepcwlcsie patio sia.aic ll 9 81.7 





Table 2. In general, the women seemed to have less 
recuperative power. It also appeared that obesity 
and diabetes of longer duration were slightly un- 
favorable factors, although the latter may have 
been merely a reflection of age (the average age in 
the fatal cases was 64.1 years, as compared with 
61.9 years for the group as a whole). The mortality 
was decidedly higher, however, in those patients 
who had had previous coronary thrombosis. Thus, 
in the previous coronary-thrombosis group the 
mortality was 66.7 per cent, as against 30.8 per cent 
in those having a first attack. It will be noted that 
the prognosis was indeed grave in women having a 
second attack. 

An attempt was made to evaluate the adequacy 
of diabetic control. Availability of data varied, but 
the 13 patients who were classified as having had 
poor control had a mortality of 61.5 per cent, as 
compared with 37.9 per cent in the remainder. 


Newly Discovered Diabetes 


This was one of the few categories in which the 
women were outnumbered (6 to 5). The diagnosis 
was usually made by blood-sugar determinations 
made after an unexpected glycosuria, but a few such 
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determinations were made in the absence of glyco- 
suria, because of retinopathy, and so forth. The 
make-up of this group in regard to age or habitus 
did not differ appreciably from that of the larger 
group. As might be expected, these patients suffered 
mostly from mild diabetes. None gave a family 
history of diabetes, but this information was re- 
corded in only 5 cases. 

Evidence of vascular disease suggesting that these 
“new” cases might actually have had diabetes of 
long standing included typical retinal changes in 3 
of the 11 and a frequent history of previous coronary 
disease. Two had had previous coronary occlusion, 
and all except 2 of the remainder gave a history of 
angina pectoris for weeks or years. 


Discussion 


This confirms, in general, what has been previ- 
ously written, although most published data on 
coronary thrombosis in diabetics is derived from 
autopsy figures. The principal studies are referred 
to in the excellent article by Stearns and his col- 
leagues.* 

There is considerable variation in the figures given 
by different authors, chiefly due to differences in 
sampling and diagnostic criteria. Thus Mintz and 
Katz® found diabetes present in 16.2 per cent of 
572 patients with myocardial infarction, whereas in 
the Pennsylvania Hospital the incidence was only 
8.4 per cent. Perhaps the preponderance of Jewish 
patients in the former series was a factor. 

The observation on ward rounds one day in the 
Pennsylvania Hospital of 5 women diabetics in 
adjacent beds, all recuperating from attacks of 
coronary thrombosis, was one of the reasons for 
undertaking the present study. Indeed, the marked 
increase in the incidence of coronary thrombosis 
among women with diabetes is one of the most con- 
sistent findings reported by various investigators, 
regardless of other discrepancies. The figure of 65 
per cent women in this study is higher than usual. 
Corresponding figures in other recent reports vary 
from 52 to 69 per cent.3-* These figures may be 
compared with an average of about 23 per cent’ 
women in large consecutive series of cases of coronary 
thrombosis — that is, including nondiabetics. 

This undue susceptibility of the diabetic woman 
to coronary disease is equally striking when ex- 
pressed in other ways. Thus, in our statistics only 
3.9 per cent of men with coronary thrombosis also 
had diabetes, whereas 21.9 per cent of the women 
were diabetics. Master’s figures on the same sub- 
ject are 6.7 and 26.8 per cent respectively.’ In a 
previous report from the Pennsylvania Hospital, 
VanderVeer® found diabetes present in 5 out of 
19 women with coronary thrombosis. 

Nor is this tendency manifested only by frank 
coronary occlusion. In a review article, Liebow and 
Hellerstein? found agreement among various authors 
that angina pectoris is more common in diabetic 
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than in nondiabetic women. Stearns and his asso- 
ciates‘ demonstrated an excessive incidence in 
female diabetics of both occlusive and nonocclusive 
types of coronary-artery disease. In measuring the 
coronary arteries of 600 women at autopsy, Acker- 
man and others!® discovered that the 25 diabetics 
among them showed unmistakably more narrowing 
as a group than did the nondiabetics. 

Expressed in another way, among Pennsylvania 
Hospital patients the diabetic man is 1.3 times as 
likely as his nondiabetic neighbor to suffer coronary 
thrombosis, whereas a woman’s chances of having 
coronary thrombosis are increased 14 times if she is 
a diabetic. 

Surely there must be definite reasons for such 
consistent and impressive variation in the sex inci- 
dence of coronary disease. It is true that certain 
factors, of which age is the most obvious, tend to 
predispose certain persons to coronary atherosclero- 
sis, and it seems equally reasonable to assume that 
other factors tend to protect others, even the elderly, 
from the disease. It appears that one such factor is 
present especially in women and tends to prevent 
the development of coronary disease in them. This 
factor appears, for sonie reason, to be diminished or 
lacking in diabetics, thus partly accounting for both 
the general increase in coronary disease in dia- 
betics and the loss of immunity to coronary disease 
in diabetic as contrasted to nondiabetic women. 

Is such a factor primarily related to hormonal 
balance? The well-known predilection to abortion 
among diabetic women and the striking increase in 
fetal salvage that, according to White," can be 
obtained by endocrine therapy, attest to an extra- 
pancreatic hormonal defect. The frequent finding of 
calcified pelvic arteries in these same women gives 
rise to speculation whether the hormonal lack is 
simply a result of impaired ovarian blood supply 
(in addition to presumably deficient uterine nourish- 
ment) or whether the imbalance is more fundamen- 
tal and is directly related to the metabolic defect 
of diabetes. 

Of interest in this connection is the finding of 
. Jacobs,” in a study of 88 patients with coronary 
thrombosis, that the only woman below the age of 
fifty-five was forty years old and had had bilateral 
oophorectomy at the age of eighteen. 

The possibility of a derangement of steroid 
metabolism would make desirable figures concern- 
ing serum-cholesterol determinations in these pa- 
tients. Unfortunately, only 5 such determinations 
were made, and although 1 of these was moderately 
and 1 markedly elevated, no conclusions are war- 
ranted. 

The importance of obesity is also a consideration. 
In the cases here reported, the women were of 
slightly greater average age than the males, and in 
general their diabetes was of slightly longer dura- 
tion. Otherwise, obesity was the only characteristic 
that seemed to distinguish them. Although evidence 
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is still incomplete, figures from the George F. Baker 
Clinic" suggest strongly that arteriosclerosis is the 
“chief penalty of poor control.” 

More specific evidence suggesting a relation be- 
tween obesity and coronary atherosclerosis was ob- 
tained by Bailey in 500 diabetics who had had 
one or more electrocardiograms. Evidence of arterio- 
sclerotic heart disease was found in 39.1 per cent of 
those who were obese, as compared to 27.4 per cent 
in the remainder. 

Other than the sex incidence, the finding that 
seemed most impressive in this study was that 
20 per cent of the patients were not aware of their 
diabetes until they developed a coronary throm- 
bosis.* This figure would have been somewhat 
academic in the pre-insulin era, but nowadays, 
when so much can be done for diabetes and so little, 
relatively, for arteriosclerosis, diabetics are entitled 
to early diagnosis and treatment and the resultant 
increased longevity. 

The evidence for pre-existing coronary insufi- 
ciency in 81 per cent of these 11 ‘‘newly discovered” 
diabetics makes one wonder whether earlier diagnosis 
and treatment might have slowed the development 
of atheromas and prevented any of the 4 deaths that 
occurred in this group. 

If the life expectancy of diabetics is to be in- 
creased, early diagnosis is one of the most promising 
approaches. Mass glycosuria surveys are highly 
desirable and will probably become more prevalent. 
However, a plea is made for a higher index of sus- 
picion of diabetes in all persons with coronary 
disease, especially women. Absence of glycosuria in 
routine urinalysis is, of course, not enough to ex- 
clude the diagnosis. Postprandial blood-sugar deter- 
mination, at least, should be carried out in all women 
with evidence of coronary disease. 


SUMMARY 


Data are presented in an analysis of 54 cases of 
coronary thrombosis occurring in diabetics. 

The frequently demonstrated predilection of 
diabetic women to coronary atherosclerosis is re- 
emphasized. 

If the admissions to the Pennsylvania Hospital 
are a sample of the general population, the data 
suggest that approximateiy 1 of 5 women with 
coronary thrombosis is a diabetic and that a diabetic 
woman is 14 times as likely as a nondiabetic woman 
to suffer coronary thrombosis. 

An adequate explanation has never been made of 
the marked shift of the sex incidence of coronary 
disease among diabetics. The possible relations of 
obesity and unknown hormonal factors are men- 
tioned. 


*It must be conceded that our criteria for the diagnosis of diabetes are 
not acceptable for doubtful cases, especially in view of the work of Raab 
and Rabinowitz,!8 which showed some degree of impairment of glucose 
tolerance in most or all patients shortly after a coronary thrombosis. 
However, our patients were considered to be diabetic by the attending 
physicians. In addition, many showed blood-sugar levels in excess of the 
minima stated and required insulin for.control; several manifested typical 
diabetic retinopathy. 
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The occasional occurrence of coronary thrombosis 
as the condition first leading a diabetic to seek 
medical care is pointed out. 

A plea is made for a high index of suspicion of 
diabetes in all patients showing evidence of coronary 
artery disease. 


129 Summit Avenue 
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MEDICAL PROGRESS 


THE TRAUMA OF ATHLETICS 


Aucustus THornpikE, M.D.* 


BOSTON 


INCE the appearance in 1940 of progress re- 

ports on the isolated topic of athletic trauma,} 
many publications have appeared concerning lesions 
and injuries of similar types but not necessarily in- 
cident to athletics. Advances have been made in 
the treatment of trauma, whether due to physical 
agents of industrial occupational hazards or to 
war. Much of the same pathology exists as the 
result of athletic trauma. 

At this time one questions whether true ama- 
teurism exists in college athletics, whether the game 
ig played among amateur scholarship heroes for 
financial gain or for fun, whether the deaths from 
the sport of professional boxing are too numerous 
and whether television will ruin the athletic budgets 
of colleges actually maintaining the standard of 
amateurism. There has appeared recently a timely 
quotation from Galen?: “There are in nature goods 
of the mind and goods of the body. Athletes enjoy 
none of the former, since they are too ignorant to 
appreciate even that they have a mind. In the 
amassing of their great quantity of flesh and blood, 
their mind is lost in the vast mire. Receiving no 
stimulus to develop, it remains as stupid as that 
of brutes.” It is doubtful that our civilization and 
culture would agree with this attitude toward the 
athlete. 

In the last decade, recent developments have 
produced a greater comprehension of the pathology 
of injury resulting from the trauma of physical 
agents such as fire.*+* The human organism and 


*Chief surgeon, Department of Hygiene and Athletic Association, 
Harvard University; lecturer on surgery, Harvard Medical School. 





its reaction to the effect of burns is better under- 
stood than before. Similarly, with the development 
of the sulfonamides and antibiotics the control of 
bacterial infection incident to the complications of 
trauma has reduced potential danger and death. 
However, death from athletic trauma still does 
occur. One might say that deaths still occur in 
appalling numbers, as the result of highway accidents 
or even of accidents in the home. 

However, the surgeon responsible for the medical 
supervision of organized athletics remains interested 
not only in reducing the incidence of serious injury 
but in reducing the morbidity and_ particularly 
the time loss caused by injury in an all too short 
sport season. The incidence of trauma among our 
male college population has been computed® as 
representing 20 per cent of all the diagnoses made 
in representative student health departments. It 
seems appropriate, therefore, to review the literature 
that has appeared in reference to the diagnosis and 
treatment of the various types of injuries incident 
to organized athletics. Unfortunately, trauma 
from athletics will always be present, whether pro- 
fessional or amateur sports are played. 

Due to recent publication of progress reports by 
Cave and Rowe® on fractures and by Munro’ on 
neurosurgery, athletic traumas involving these 
types of injury are purposely omitted from this 
report. 

It seems appropriate to limit the present discus- 
sion to those regions of the body most frequently 
injured in those sports with the greatest number 
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of participants, to cover the common morbidity 
of injuries sustained in competitive athletics. 


Types anD INCIDENCE oF INJURIES IN ATHLETICS 


Athletics are productive of many injuries — 
particularly those sports concerned with body con- 
tact. McPhee’ reports on the situation in football 
at Princeton, analyzing the injuries sustained by 
524 players during a period of ten years. As other 
reports® have indicated, sprains, strains and con- 
tusions represent a large proportion of the injuries 
(at Princeton 80 per cent, at Harvard 63 per cent). 
Comparing these two reports, fractures and dis- 
locations approximate 10 per cent and internal 
injuries (mostly cerebral concussions) represent 
between 4 and 7 per cent (at Princeton 7 per cent, 
at Harvard 4 per cent). It is regrettable that more 
analyses from the athletic and health departments 
in our large universities are not available. 

Hibbert!® analyzed, for the school year 1948-1949, 
the athletic injuries sustained by over 46,000 ath- 
letes in four states of the Rocky Mountain, Pacific 
Northwest and Southwest regions. He found that 
86.3 per cent were due to football; that 1 out of 5 
participants sustained injuries; that 68 per cent of 
football injuries occurred in players sixteen and 
seventeen years of age; and that 70 per cent occurred 
in players of less than two seasons’ experience. 

This report of progress will emphasize the three 
major body regions most commonly injured in 
competitive sports, notably the shoulder, the knee 
and the ankle. However, a review of the literature 
of the past eleven years revealed certain other 
injuries that should not be completely overlooked. 

Tennis elbow has been reviewed by Meherin 
and Cooper," who believed it to be caused by Os- 
good’s bursitis, a synovial fringe or an epicondyli- 
tis. They favor conservative treatment with heat 
and rest; if these measures are not successful, they 
believe that resection of the origin of the extensor 
muscles of the fingers and wrist is indicated. 

Fascial hernias of the legs have been described 
by Obermayer,” who emphasizes that erroneous 
diagnoses of varicosities, hemangiomas and dermato- 
logic conditions have frequently been made. He 
believes that the etiologic factor is a congenital 
fascial opening, through which penetrating veins 
emerge from deep to superficial layers; skiiers and 
track athletes of great muscular development in the 
lower leg sustain protrusion of the muscle through 
such openings in these areas. 

Leavitt" reports 2 cases of complete separation 
of the lower femoral epiphysis in sixteen-year-old 
high-school football players in one football season. 
He treated these injuries conservatively by traction 
and later fixation in castex with excellent results. 

In the matter of muscle and tendon strains or 
pulls, Tucker" describes those incident to the game 
of cricket. He found that the most commonly 
involved were the biceps femoris, adductors of the 
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thigh, left rectus abdominis in right-handed bowlers, 
supraspinatus, gastrocnemius and plantaris, as 
well as the Achilles tendon and biceps brachii. In 
American football, psoas and hamstring muscles 
are more commonly strained.'® 

Among the recent noteworthy contributions to 
the problem of pitchers’ “glass arm,” Bennett!® 
describes in some detail the more common lesions 
found in baseball pitchers. He finds the shoulder 
and elbow regions involved, particularly the latter 
in the “curve ball” pitcher. In the shoulder he 
shows the most distinctive lesion, as proved by x-ray, 
to be the exostosis appearing at the margin of the 
glenoid at the site of insertion of the triceps tendon. 
In the elbow he describes a myositis and fascitis in 
the pronator radii teres requiring fasciotomy, as 
well as the presence of “ossicles” lying in and about 
the ulnar nerve fossa. 


Morpsipity AND Mortatity 1n CoMPETITIVE 
ATHLETICS 


Gonzales!” has collected and analyzed 104 deaths 
in sports from the records of the Medical Examiner 
of New York City over a period of thirty-two years. 
Unfortunately, no distinction is made between pro- 
fessional and amateur athletes or organized and 
“sandlot” competition. Over 90 per cent of the 
deaths are accounted for in four sports: baseball 
43, football 22, boxing 21 and basketball 7. It is 
surprising to note that baseball produced almost 
twice as many deaths as football, but the relative 
ratio of participants to deaths in these sports is 
not available. Undoubtedly boxing would represent 
the lowest number of contestants. Head injuries, 
including fracture and subdural, epidural or intra- 
cranial hemorrhage accounted for 50 per cent of 
the mortality, whereas sepsis, including osteomye- 
litis and peritonitis, accounted for more than 25 
per cent of the total deaths. With the aid of chemo- 
therapy and antibiotics, it seems that much of the 
sepsis could be eliminated today. One. recorded 
death from tetanus in this series is of interest. There 
is little to add to this report by way of comment, 
except to emphasize that with proper coaching and 
medical supervision many of these deaths could have 
been prevented. 

The American Football Coaches Association has 
maintained accurate statistics on football deaths. 
Eastwood,'® reporting for the football season of 
1945, recorded a total of 6 deaths, 3 of which oc- 
curred in high-school games and 3 in “sandlot” 
competition. One should consider this a truly re- 


- markable record —a mortality of 1:200,000 par- 


ticipants.!® 

That morbidity and mortality in athletic injury 
can be controlled is demonstrated by two recent 
publications. Burnett!® has reported no fatalities 
in the thirty-one years’ experience of the high-school 
league in the city of Boston. He credits good re- 
sults of injury morbidity in football to a rigid con- 
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trol of the sport, the appointment of only superior 
coaches and the requirement of adequate medical 
supervision. Gallagher,?® in a careful evaluation of 
secondary-schuol football, has reported an unusually 
favorable experience in the morbidity of injury from 
football in institutions where good coaching and 
medical supervision are made available. 


Tue SHOULDER 


During the past eleven years, there have ap- 
peared new studies and interpretations of the restora- 
tion of function in injuries of the shoulder joint. 
Particularly is this true in the treatment of acro- 
mioclavicular separation. Gurd?! recommended per- 
haps the most radical point of view when he de- 
scribed surgical excision of the distal fifth of the 
clavicle. Murray” described an ingenious method 
of temporary fixation of complete dislocations of 
the clavicle by inserting a Kirschner wire horizon- 
tally through the acromion and through the marrow 
cavity of the clavicle in order to maintain joint 
alignment until tissue repair had taken place, recom- 
mending later removal of the wire. Bosworth” 
recommended vertical insertion of a vitallium lag 
screw through the distal clavicle into the coracoid 
process. Urist*4 presents a full analysis of 41 cases 
of complete dislocation of this joint in soldiers, 
concluding that “surgery is necessary in untreated 
cases, in neglected cases, and in properly treated 
cases which improve so little under conservative 
measures within three or four weeks that it is unwise 
to require the patient to -continue such therapy 
longer.”” Eleven of his cases were in this category. 
There is no question that ligamentoplasty, whether 
by fascial suture”® or by wire suture,” is losing favor 
among the advocates of surgical intervention. The 
need for operative intervention does exist in the 
treatment of severe dislocations in the elderly 
patient and in the female patient. However, as 
regards the young male college athlete this author 
cannot agree, as he has seen 3 complete dislocations 
of the distal end of the clavicle treated by pad and 
adhesive plaster,?’ with excellent return of function 
and with fibrous repair with calcification in the 
coracoclavicular ligament: 

In the treatment of the most common major- 
joint dislocation seen in athletics, — notably that 
of the shoulder, — the more complicated Bankart?® 
operation is superseding the Nicola technic. This 
new procedure has been generally accepted as more 
effective in reducing the incidence of recurrent post- 
operative dislocation in competitive sports. It 
would be premature at present, however, to judge 
its success until further reports are made of five or 
more years’ end-results among those patients who 
return to competitive body-contact sports. 


THe KNEE 


Since the knee is the region of the body most 
frequently injured in competitive sports,”® one 
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looks forward to the day when protective equip- 
ment, adhesive strapping or bracing may solve the 
problem of reducing the incidence of this particular 
trauma. However, it is the most exposed and the 
mechanically weakest of the major joints. Super- 
ficial contusion, muscle (vastus) contusion and 
joint-capsule contusion are easily sustained, par- 
ticularly in body-contact sports. Sprains of the 
collateral and cruciate ligaments are relatively 
easily produced, in view of the long lever arms of 
the femur and tibia. However, no less important is 
the stress or strain of rotation of the femur of the 
tibia that is produced by pivoting, a common 
maneuver in many of our contact sports. The litera- 
ture of the past eleven years has produced nothing 
new in diagnosis or treatment but is rich in material. 
The emphasis on the diagnosis “internal derange- 
ment” is abhorred. The diagnosis should be made 
precisely (meniscus rupture, osteochondritis disse- 
cans, ligamentous rupture, naming the ligaments 
involved, and so forth). The generally accepted 
treatment of an avulsed or ruptured ligament is 
surgical suture®®; that of an osteochondritis is 
surgery, if the symptomatology warrants; and that 
of meniscus tear is excision, when the diagnosis 
is confirmed. No satisfactory surgical procedure 
has been developed for suture of the cruciate liga- 
ments that will provide both adequate stabiliza- 
tion of the joint and sufficient return of function 
to permit an athlete to return to body-contact 
sports. Stabilization is best provided by increased 
tone in musculature about the joint*! and protective 
strapping when participation in contact sports 
continues. 

Quigley’s® report covers the essentials concern- 
ing these injuries in the college athlete. Murray®* 
recommends conservative treatment in the first 
suspected injury of the meniscus. Abbott, Saunders, 
Bost and Anderson* plead for an exact anatomic 
diagnosis in traumatic lesions of the ligaments of 
the knee; they advocate suture when collateral 
ligaments are completely ruptured or avulsed. 
Dutoit and Ensilin,*® analyzing 100 consecutive 
knee arthrotomies in gold miners of South Africa, 
found meniscus injuries in 95 per cent, of which 
50 per cent were of the bucket-handle type. Speed** 
has analyzed 300 consecutive knee injuries in pa- 
tients ranging in age from eighteen to sixty-four 
years. One hundred and sixty-one required opera- 
tions; 158 of these were proved cartilage injuries. 
West,” in analyzing 100 consecutive cases of knee- 
joint derangement in soldier patients at Gardiner 
General Hospital, tabulated the diagnoses as follows: 
39 per cent meniscus dislocation, 22 per cent liga- 
mentous injury, 13 per cent osteochondritis and 10 
per cent nonspecific synovitis; the balance of these 
were chondromalacia of the patella, fractures of 
the tibial spine, cyst of the lateral meniscus and 
calcified hematoma. Cleveland, Willin and Doran** 
reported end-result studies on 76 soldiers injured in 
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basic training and found the operative diagnoses as 
follows: lesions of the meniscus 75 per cent, osteo- 
chondritis 17 per cent, fractures into the knee 
joint 4 per cent and no injury found 2.5 per cent; 
46 per cent of the 75 returned to full duty status. 

Since the advent of chemotherapy and antibiotics, 
knee joints are more safely operated on than eleven 
years ago. In the convalescence from arthrotomy, 
early motion and ambulation is largely practiced 
at first with crutches, gradually increasing the 
amount of weight bearing with crutches and then 
with a cane. A concomitant of this must be grad- 
uated physical exercise of the stabilizing quadriceps, 
properly gauged to the individual patient’s toler- 
ance. In the college athlete at least six months are 
required to restore function to the arthrotomized 
knee so that he may resume such a sport as football. 
He should then resume play only when function is 
normal and should wear protective adhesive strap- 
ping thereafter.*® 


Tue ANKLE 


Injuries to the ligamentous tissues of the ankle 
in athletes are common and seriously disabling 
lesions that require longer periods of convalescence 
than any team coach would like to permit. It is, 
nevertheless, possible to return such patients to 
play within eight to fourteen days,‘® depending on 
the severity of the lesion. To shorten the period 
of recovery is the aim of all surgeons, although it 
is doubted that much further improvement can be 
attained. In the athlete there is no indication for 
treatment with procaine hydrochloride, even though 
some writers advocate it.“!» 4 On the basis of the 
pathology, so ably described by Miltner and his 
co-workers,* this form of treatment is illogical. 
Likewise, one might add, when the danger of recur- 
rent internal hemorrhage is still possible, early 
ambulatory treatment is illogical.“ 

Recent roentgen studies of ankle sprains reveal 
some diagnostic criteria that may be of value. 
Pendergrass and his co-workers** point out a helpful 
diagnostic sign — widening of the mortise when an 
anteroposterior x-ray film is taken with the ankle in 
forced inversion and eversion. This was originally 
demonstrated by Watson Jones in 1941. 

Little has appeared in the recent literature on new 
methods of treatment or prevention. Quigley, Cox 
and Murphy“* have recommended a cotton-webbing 
ankle wrap to be worn over the sock as a newly 
available aid in reducing the incidence of ankle sprain. 

In sprains of the ankle that are not helped by the 
standardized pattern of treatment,*? one should 
search for complications. Osteochondritis can be 
proved by a late x-ray film; this is well discussed by 
Cobey*®; this is also true of chip fractures. McMur- 
ray*® describes, under the title of “footballer’s 
ankle,” a bony outgrowth into the anterior capsule 
between the neck of the talus and the anterior tibia. 
He reports 3 cases with full recovery after operation. 
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As an adjunct in the diagnosis of complete rupture 
of the ligament, Carothers®® has recommended in- 
jection of the ligaments with novocain to determine 
if the astragalus will rotate. Operative treatment 
of complete rupture of the inferior tibiofibular liga- 
ment is becoming a recognized necessity, particu- 
larly when widening of the mortise is demonstrable 
by x-ray. Transfixion with lag screw or bolt is pre- 
ferred to ligamentoplasty by most surgeons. 

The subject of fractures complicating sprains is 
purposely not discussed in this paper, as a previous 
progress report of Cave and Rowe’ has adequately 
covered it. 


New DEVELOPMENTS IN THE THERAPY OF TRAUMA 


Since the last report,! eleven years ago, on athletic 
injuries, new modalities for the application of heat 
to traumatized tissue have been developed, as well 
as new equipment and technics for the application 
of controlled resistive exercise, all of which aid in 
shortening the period of convalescence. To the 
surgeons concerned with early restoration of in- 
jured athletes to normal function, these develop- 
ments are of great interest. 

Utilizing the development of radar in World War 
II and harnessing the energy (heat) of the magnetron 
tube, the physicists of the electronic-equipment 
manufacturers have perfected a method of locally 
applying to tissues heat reflected from a parabolic 
applicator focused 5 cm. from the skin surface. 
Most available equipment supplies energy at a 
frequency of 2450 megacycles with a wavelength 
of 10 to 12.5 cm. This is far more effective in tissue 
penetration than the so-called short-wave dia- 
thermy with a frequency of 27.32 megacycles and a 
wavelength of 6 to 9 meters, using a different type 
of heat applicator-induction cable. Krusen and 
his co-workers® have undertaken the basic work in 
developing the technic for the use of the microtherm; 
they warn that it should be considered contraindi- 
cated “over (1) any area containing metallic bodies 
in the tissues, (2) ischemic areas, (3) bony prom- 
inences, (4) epiphyseal regions of growing bones, 
(5) the eye, (6) edematous tissue.”’*? However, in 
the focused area of application “effective heat is 
produced in subcutaneous tissues, muscle, bone 
cortex and bone marrow with pronounced increases 
in blood flow in the affected tissues.” More effective 
heat in muscle is obtained at a depth of 3 cm. 
(below skin surface) than with longer so-called 
short-wave diathermy. 

Another source of heat application for tissues is 
being investigated, namely, the heat produced by 
ultrasonic waves. Krusen, Elkins and Deaver™ 
have reviewed the voluminous German literature, 
concluding that these waves can do great damage if 
held stationary over one region. Nelson, Herrick 
and Krusen,®* using a small wattage (5 watts) and 
an exposure of 1.5 minutes, obtained a rise in temper- 
ature of 5.4°C. in bone marrow, of 5.9°C. in bone 
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cortex and of 1.1°C. in muscle in 3 experiments in 
dogs. Even more noteworthy was the fact that if 
they reduced the wattage to 3 watts and increased 
the exposure time to the same equivalent of watts X 
minutes of the previous experiments, the average 
rise in 2 dogs was 9.8°C. in bone marrow, 8.8°C. in 
bone cortex and 1.9°C. in muscle in 7 experiments. 
Although much remains to be learned concerning the 
limit of application of this new modality of heat to 
tissues, it is believed it will eventually find a place 
in the armamentarium of physical medicine. Cur- 
rently available reports represent only clinical im- 
pressions in the treatment of human disease. 

Remedial exercise as a modality of physical 
therapy has at last come of age. Since the end of 
World War II and the establishment of the specialty 
of physical medicine and rehabilitation, great 
progress has been made in focusing the attention of 
the medical profession on the need for scientific 
measurement of exercise tolerance and restoration 
of function in muscle atrophy. De Lorme and Wat- 
kins®* have compiled a monograph that calibrates 
exercise tolerance to the satisfaction of most of us. 
In athletic injuries the rapid restoration of func- 
tion in atrophied muscles is a “must.” Even the 
atrophy of disuse can be largely checked during 
convalescence with a properly measured remedial- 
exercise program. 
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NEW VEIN STRIPPER 
Howarp Mauorner, M.D.* 


NEW ORLEANS, LOUISIANA 


HE modern treatment of varicose veins in- 

cludes stripping of segments with severe ectasia, 
especially those in which clinical tests indicate re- 
flux of blood from the deep to the superficial system 
through communicating veins with incompetent 
valves. In common with most authors recently re- 
porting the results of treatment of varicose veins, I 
believe that ligation and stripping of segments gives 
better and more permanent results. A variety of 
strippers have been devised, among which are 
Keller’s,!»?, Mayo’s,? Babcock’s,* Myers’, and Kutz 
and Hendricks’.’ For some sixteen months we have 
experimented with a variety of ideas and methods, 
including intraluminary malleable and rigid strip- 
pers and tubular knives. We concluded over a year 
ago that a rigid intraluminary stripper could be 
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excellent technical help in removing the vein seg- 
ment. 





Ficure 1. The Intraluminary Set, Consisting of Two Tubular 
Knives and One Intraluminary Shaft. 
New InstTRUMENT 


The new stripper set consists of a straight stain- 
less-steel intraluminary shaft, '/g inch in diameter 





Ficure 2. Method of Employing Tubular Knife. 

After the obturator has been inserted through the vein, an incision is made over its distal end and the 
vein 1s again transected and tied in cowl fashion over the end of the obturator and again to the obturator 
at the indentation. 

The insert illustrates the approach of the tubular knife, which is placed over the end of the vein. By 

pressure on the knife and counterpressure on the obturator the vein is stripped out. 


introduced more easily than a malleable one and 
with less troublesome fouling on tortuous ectasias 
and also that the combination of an intraluminary 
rigid guide with an extramural tubular knife afforded 


*Clinical associate professor of surgery, Louisiana State University 
Medical School, New Orleans. 





throughout the shaft, with an over-all length of 17 
inches. The tip is ovoid. Adjacent to the tip is an 
indentation '/,) inch wide and !/25 inch deep and a 
similar indentation 7/5 inch distant. These provide 
anchoring spaces for ligatures on the vein. The ends 
of the shaft are identical. Two other parts of the 
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set are tubular knives, each 17 inches in length. 
One has an inside diameter of */g inch and an out- 
side diameter of ’/1¢ inch. The inside and outside 
diameters of the other are 7/16 inch and '/2 inch, 
respectively. Either may be used, depending on the 
size of the vein to be removed. Each tube has a 
knife end with a 35-degree slant on the outer edge, 
the cutting surface being on the inner edge. All 
three pieces are highly polished. 


TECHNIC 


The intraluminary rigid guide is introduced 
through the segment of vein to be removed, usually 
from below in order to facilitate its continuous and 
easy passage. The skin and subcutaneous tissue 
along the course of the vein are stretched away from 
the advancing end of the shaft with the other hand. 
Passage may at times be difficult or even impossible, 
but it can more readily and more often be accom- 
plished with a rigid than with a flexible guide. The 
tip can always be controlled with a rigid instrument; 
it can be withdrawn and inserted at a different angle 
in another direction more easily than can a flexible 
shaft, which, when hung up has an exasperating 
tendency to hang in the same place every time. 

The tip of the instrument becomes the guide for 
the second incision over the vein, which is then tran- 
sected between hemostats. The segment containing 
the guide is transfixed and ligated beyond the tip of 
the instrument. Thus the vein is closed, in cowl 
fashion, over the instrument. ‘One or two additional 
ligatures fasten the vein to the guide at the level of 
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the indentations near its tip. The tubular knife is 
then passed over the end of this segment, and by 
pushing on the knife and counterpushing on the 
vein with the intraluminary shaft the entire seg- 
ment is neatly cut out. 

Variations on the push-push tube cutting of 
varicose-vein segments are several. Sometimes the 
intraluminary shaft hangs up near the vein previ- 
ously exposed at a different level. It may be de- 
sirable to ram the tip through the vein so that it 
emerges in the distant wound. The tubular knife 
may then be placed over the end of the shaft in the 
vein where it was originally introduced, and, using 
the opposite end of the intraluminary shaft for 
counterpressure, the knife is advanced and then 
cuts out the distal end of the vein and some incon- 
sequential subcutaneous fat near the secondary 
wound. The proximal segment of the vein between 
the two wounds may be removed by advancing the 
shaft through the lumen at the other end of the seg- 
ment and then over this the knife, toward the distal 
wound. 

2030 St. Charles Avenue 
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CASE 38091 


PRESENTATION OF CASE 


A forty-two-year-old woman was admitted to the 
hospital because of pain in the left hip. 

Eleven years before admission the patient first 
consulted a physician because of pain of short dura- 
tion in this hip. The leg was placed in traction for 
three months, with relief of the pain. Roentgeno- 
grams of the hip taken seven years prior to entry 
were said to have shown no abnormality. Six years 





before admission she was referred to the Tumor 
Clinic because of recurrence of the pain and the 
presence of a lesion in this hip by x-ray examina- 
tion. X-ray films of the pelvis (Fig. 1) showed a 
large mass that had partially destroyed the left 
wing of the ilium, producing irregular cyst-like 
defects. The mass protruded into the pelvis proper 
and projected beyond the midline in this region. 
Calcification was present along the edge of the mass. 
There was a pathologic fracture through the involved 
portion of the ilium with marked comminution. 
A chest film showed a small localized area of density 
in the right mid-lung field (Fig. 2). An aspiration 
biopsy of the pelvic mass was attempted, but only 
skeletal muscle was obtained. The patient received 
1600 r of a planned 3200-r course of deep x-ray 
therapy to the pelvis, after which time she did not 
report for further treatment because a surgical 
biopsy was insisted on. From this time on she felt 
well and was able to lead a normal life, with no re- 
striction of activity; she had a slight limp and ex- 
perienced occasional transient attacks of dull pain 
in the left hip that she associated with changes in 
the weather. Three weeks prior to entry she noted 
bilateral flank pain and felt warm; her physician 
found a temperature of 102°F. and pus in the urine. 
After two weeks of treatment with pills and injec- 
tions she continued to have an intermittent fever 
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and was admitted to another hospital. There she 
again noted pain in the left hip and buttock that 
was worse on movement and that radiated down 





Ficure 1. 


the anterior aspect of the left thigh and leg. The 
flank pain disappeared, but she noted the presence 


~~ e 





Ficure 2. 


of a small mass in the region of the left buttock a 
few days before entry here. 
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There had been no dysuria, hematuria or noc- 
turia. Her appetite had been good, and there was 
no recent weight loss. She had had no other serious 
illnesses. 

Physical examination revealed a well developed, 
well nourished woman who was in no acute distress 
but guarded against any motion of the pelvis. The 
skin was hot and dry. There were no palpable 
lymph nodes. The lungs were normal. There was 
a Grade II apical systolic murmur. The abdomen 
was soft, and the liver and spleen were not palpable. 
A smooth rounded mass that descended with respira- 
tion was felt in the left upper quadrant. A large, 
tender, fluctuant mass was present in the area of the 
left buttock overlying the left iliac crest and sacrum 
posteriorly. There was a full range of painless 
movement in the hip. The extremities were normal. 
Pelvic examination was negative. 

The temperature was 102.5°F., the pulse 100 and 
the respirations 20. The blood pressure was 110 
systolic, 75 diastolic. 

A urine of a specific gravity of 1.010 gave a ++ 
reaction for albumin and a + reaction for bile; the 
sediment was loaded with white cells and epithelial 





Ficure 3. 


cells. The urine urobilinogen was 1.1 Ehrlich units 
in a two-hour specimen. Cultures of the urine grew 
a few Staphylococcus albus and Bacillus proteus 
organisms; a blood culture was negative. Examina- 
tion of the blood revealed a white-cell count of 
17,700, with 81 per cent neutrophils, and a hemo- 
globin of 11 gm. The nonprotein nitrogen was 22 
mg., the bilirubin 1.1 mg. direct and 1.8 mg. total 
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and the alkaline phosphatase 23.8 units per 100 cc. 
A prothrombin time was 18 seconds (normal, 14 
seconds). A bromsulfalein test showed less than 10 
per cent retention. A stool guaiac test was negative. 
Roentgenograms of the pelvis (Fig. 3) showed that 
the area of bone destruction and the surrounding 
soft-tissue mass had increased considerably in size 
since the previous examination; the bone destruc- 
tion now extended inferiorly past the inferior por- 
tion of the acetabulum. A chest x-ray film showed 
several scattered areas of increased density, the 
largest being in the left upper lobe (Fig. 4). An 
intravenous pyelogram showed normal-sized kid- 
neys and normal function bilaterally. Both upper 
ureters appeared somewhat distended and the pelves 








Figure 4. 


and calyces overfilled. The left ureter was dis- 
placed toward the midline. 

The patient was treated with penicillin, strepto- 
mycin and analgesics. The temperature remained 
above 100°F., with spikes up to 103.6°F. On the 
fourth hospital day an operation was performed. 


DIFFERENTIAL DIAGNOSIS 


Dr. Tuomas J. Anctem*: May we look at the 
x-ray films at this point? 

Dr. JosepH Haneuin: The first films that we 
have were made six years before admission. In 
the chest films there is evidence of several nodular 
densities in the right lower lung and some pleural 


*Visiting surgeon, Massachusetts Memorial Hospitals. 
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reaction at the right apex (Fig. 2). The heart is 
about normal in size. In the film of the abdomen, 
which includes the lumbar spine and pelvis, there is 
an extensive destructive lesion of the left iliac wing 
(Fig. 1). A pathologic fracture with severe comminu- 
tion of the ilium has resulted. In association with 
the bony changes there is a somewhat nodular 
soft-tissue lesion that extends to the midline of the 
pelvis and also a suggestion of another soft-tissue 
mass in the pelvis that lies on the right side. There 
are two ring shadows in the right upper abdomen 
that seem to represent gallstones. The set of films 
made five years later shows distinct alteration in 
both the pelvis and the chest. The nodular den- 
sities in the right lower lung are about the same or 
perhaps slightly larger. In addition, new lesions 
have made their appearance in the left lung, with 
a sizable mass in the posterior segment of the left 
upper lobe (Fig. 4). In the pelvis there is evidence 
of greater destruction of bone in association with 
a larger soft-tissue mass, which extends into both 
the abdomen and the pelvis (Fig. 3). The pyelo- 
gram shows definite obstruction to drainage, prin- 
cipally of the right ureter but also, to some degree, 
of the left, and there is displacement of the bladder 
toward the right. 

Dr. AncitEm: This patient had had this disease 
for at least six and more than likely eleven years. 
Despite extensive pathologic changes that had 
developed during this time, the patient had main- 
tained a somewhat surprising degree of general 
well-being and good health. At the time of the 
completion of the x-ray therapy six years before 
admission she was reported as being able to carry 
on normal activity and had no real disability beyond 
slight occasional dull pain in the hip and a slight 
limp. In fact, she had no real complaint until three 
weeks before entry, at which time she developed 
right-flank pain, fever and pus in the urine. Very 
shortly after this the flank pain disappeared as 
a result of therapy, and she developed recurrent 
pain in the hip and a small mass in the left buttock. 

The dominant features of this case are, of course, 
the extensive destructive process in the ilium and 
the parenchymal lesions in the lung fields of both 
sides. As one looks at these films he would think 
immediately of a primary malignant tumor of the 
ilium that had metastasized to the parenchyma of 
the lung. At first glance the choice seems to be 
narrowed down between this diagnosis and the 
possibility that both the disease in the bone and 
the disease in the lungs were metastatic from a 
primary lesion elsewhere. If this destructive process 
was a primary malignant tumor of bone, what was 
it? Judging from the x-ray appearance of the hone, 
I would think first of a highly malignant osteolytic 
osteogenic sarcoma, which is certainly capable of 
producing pulmonary metastases. However, this 
type of tumor usually occurs in persons under the 
age of twenty, and it occurs predominantly in the 
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shafts of long bones, although it can affect the 
pelvic bones. In general, it grows very rapidly, 
and its course is not compatible with the long his- 
tory of this case. There are, however, certain osteo- 
lytic osteogenic sarcomas and chondrosarcomas 
that occur in an older age group, into which this 
patient falls. They have a life history measured in 
years rather than in months; from the standpoint 
of duration of disease they are more compatible 
with the situation in the present case. There are 
other features of the case, however, that seem dif- 
ficult to reconcile with this diagnosis. When the 
lesion was first observed six years before admission 
it was described as showing calcification at the 
edge of the lesion. This would certainly be an un- 
usual finding in an osteolytic osteogenic sarcoma. 
Moreover, if this was a primary malignant tumor 
of bone, what was the palpable mass in the left upper 
quadrant; what was causing the displacement of 
the bladder and ureter; and what produced the 
elevated serum bilirubin and bile in the urine? These 
features are all difficult to explain unless one assumes 
some extremely bizarre metastases from this tumor. 

Could this, then, have been a metastatic process 
in the ilium as well as in the lung from a primary 
tumor elsewhere? This patient had a palpable mass 
in the left upper quadrant. We know that certain 
tumors are prone to produce osteolytic types of 
metastases, among which are tumors from the 
kidney. The location of this mass in the left upper 
quadrant is compatible with a mass in the kidney, 
although the pyelogram does not demonstrate the 
mass on the x-ray film. Other primary tumors that 
are capable of producing this type of destructive 
process are carcinomas of the thyroid and adrenal 
glands and, occasionally, carcinoma of the breast. 
It is difficult to believe that any of these was at 
fault in this case, as there was no evidence of a 
primary process in any of these areas. With all 
except carcinoma of the thyroid, the long duration 
of disease is, in my opinion, incompatible. Certain 
low-grade carcinomas of the thyroid gland can pro- 
duce a destructive process of bone despite which the 
patient may enjoy good health over a period of 
many years, as this patient did, but it is difficult 
to believe that even a low-grade thyroid carcinoma 
would not have made itself apparent during this 
period of time. In addition to these objections to 
a diagnosis of metastatic carcinoma to the lungs and 
bone, there remains the difficulty of explaining the 
elevated serum bilirubin, the bile in the urine and the 
displacement of the organs previously mentioned. 

There is just one disease that seems to me to be 
capable of explaining all the varied manifestations 
in this case; it is a disease that is very uncommon in 
North America and one in which involvement of bone 
is extremely rare. However, it is a disease in which 
extensive involvement of organs is not only com- 
patible with a long duration and maintenance of 
good general health but is actually the rule. I refer 
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to hydatid disease, or echinococcus infestation. 
This disease is associated chiefly with involvement 
of the liver, which occurs in about 50 to 60 per cent 
of cases. Almost invariably the liver is enlarged 
when it is involved by echinococcus disease. No 
enlargement of the liver was observed in this pa- 
tient. The lung, the organ next most commonly 
involved, is affected in about 20 per cent of cases. 
Almost any organ in the body may be involved, 
in diminishing frequency — bone, kidneys and 
spleen, as well as other organs. The lung involve- 
ment may be the result of the primary infection oc- 
curring at the time that the cystode is ingested or 
it may be the result of metastatic spread of the dis- 
ease from a primary source elsewhere; for example, 
in cystic involvement in a bone that is subjected to 
trauma or to spontaneous fracture, the infectious 
material may be transported through the blood- 
stream into the lung. These hydatid cysts may 
or may not be calcified. When they are calcified 
they are, of course, more obvious on the x-ray film; 
when they are not calcified they cannot be detected 
unless they are in such a position as to displace 
organs that show in the roentgenogram. 

In trying to reconstruct the train of events that 
occurred in this case, I should say that the onset of 
this patient’s disease occurred eleven years before 
admission, with the first episode of pain in the hip, 
and that at that time she had echinococcus cysts in 
the region of the left ilium. Perhaps at that time 
the ilium was subjected to trauma, which produced 
the pain and resulted in the spread of the disease 
beyond that point. The intra-abdominal spread 
of these cysts usually occurs as a result of the 
rupture of a cyst of the liver, but it can occur from 
a rupture of any cyst that is so located as to be 
able to enter the peritoneal cavity. I believe that 
at that time or later, — perhaps six years before 
entry, when the patient was known to have a trau- 
matic or spontaneous fracture of the ilium, — the 
disease was spread from the primary site in the bone, 
with the resultant deposit of secondary cysts in the 
lungs. Probably at that time or at some other time 
the disease spread secondarily into the peritoneal 
cavity, giving rise to the mass that was palpable in 
the left upper quadrant and to the cysts that were 
producing the displacement of the bladder and 
ureter, and also possibly encroached on the extra- 
hepatic biliary tree. I think it more likely, however, 
despite the fact that the liver was not enlarged, 
that this patient had involvement of the liver and 
that the disturbance of biliary function was due to 
rupture of a cyst into the extrahepatic biliary tree 
rather than to encroachment from without. 

I mention one other point in passing: The elevated 
alkaline phosphatase may have been due either to 
the reparative process going on in the bone or, pos- 
sibly, to the obstruction of the extrahepatic biliary 
tree. The fever that the patient had during the 
present episode I believe was probably related pri- 
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marily to suppuration in a cyst that was making its 
way into the soft tissue of the buttock and that was 
on the point of rupturing externally. The urinary 
infection may have played a part in the febrile re- 
action, but in the absence of any urinary symptoms 
I believe it was due primarily to an abscess. Hy- 
datid cysts are subject to secondary infection and 
suppuration and I believe that is what happened in 
this case. 

I believe the patient had hydatid disease involv- 
ing the ilium, the parenchyma of both lungs and 
also the liver, with intra-abdominal cysts encroach- 
ing on the ureters and bladder. I think the shadows 
that have been mentioned as possible gallstones were 
actually calcified cysts within the liver. These were 





Ficure 5. 


not mentioned in the protocol, but after seeing the 
x-ray films I think she had disease in the liver as 
well. 

Dr. Haneuin: The calcified shadows in the right 
upper quadrant move in relation to each other; on 
this basis they appear to be gallstones. 

Dr. Josepu C. Aus: I would not have arrived at 
that conclusion. I would be afraid to make a diag- 
nosis of ruptured hydatid cyst in a bone. Although 
it is unusual, I rather like hypernephroma as a 
diagnosis. Lymphoma ought to be mentioned. 

Dr. Ancien: I cannot make any other diagnosis. 


CurnicaL D1acnosis 
Tumor of ilium. 
Dr. ANGLEm’s D1acGnosis 
Hydatid cyst of ilium. 
ANATOMICAL D1aAGNosIs 
Echinococcus cysts of ilium. 
PaTHOLoGIcAL Discussion 


Dr. Benjamin Cast tEMAN: In this large piece 
of bone (Fig. 5), removed from the ilium, you can 
see the hydatid cysts clinging to the bone, as well 
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as several others that have been put on a black 
background to show them better. This patient 
has had several operations since this first one, 
with removal of more bone containing echinococcus 
cysts. I do not think the surgeons can do very 
much for the patient; apparently the disease has 
gone much too far. It is unfortunate that she re- 
fused operation or at least biopsy when she was 
first seen here five years before admission. 

A Puysician: Where was she born? Where did 
she get the original infection? 

Dr. CasTLEMAN: She was born in Massachusetts 
and except for a visit to Canada had never left the 
state. She has a dog, I believe, and lives next to a 
farm on which there are goats. 

Another case of echinococcus disease of bone, 
involving a vertebra, was discussed here some years 
ago.* I believe that patient was a Greek, and all 
our other cases have been in patients who have lived 
in sheep-raising countries. 


*Case Records of the Massachusetts General Hospital (Case 25031). 
New Eng. J. Med. 220:113-116, 1939. 
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PRESENTATION OF CASE 


A forty-six-year-old man was admitted to the hos- 
pital because of weakness, weight loss and hematuria. 

For seventeen years the patient had intermittent 
moderately severe headaches. Four years before 
entry he consulted his physician because of an in- 
crease in the severity of these; his blood pressure 
was found to be 170 systolic, 120 diastolic and ex- 
amination of the blood and urine was negative. 
Two years before admission he entered another 
hospital for investigation of the headaches, which 
were then occurring only every one to two weeks, 
were lasting one to two hours and were moderately 
severe. At that time the blood pressure was 210 
systolic, 110 diastolic, the hemoglobin 14.8 gm. and 
the nonprotein nitrogen 37 mg. per 100 cc.; the 
urine had a specific gravity of 1.020 and was other- 
wise normal. Five weeks before admission the pa- 
tient was forced to stop work because of periodic, 
intermittent, severe, sharp, stabbing back pain, 
radiating from the right costovertebral angle across 
to the left side, lasting about one minute and 
usually accompanied by periumbilical pain. He 
had also noted some weight loss and lassitude. At 
another hospital, examination showed the blood 
pressure to be 220 systolic, 140 diastolic, the heart 
to be enlarged and the eyegrounds to show “al- 
buminuric retinitis.” There was failure of concen- 
tration on the urine-concentration test. The urine 
gave a +++ reaction for albumin; the sediment 
contained 40 red cells and an occasional white cell 
and granular cast per high-power field. The non- 
protein nitrogen was 56 mg. per 100 cc. The blood 
pressure did not fall below 200 systolic, ‘*0 diastolic 
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on a sedative test. In that hospital the patient 
had severe headaches and gradually progressive 
dimness of vision. The back pain disappeared after 
two or three days’ hospitalization and did not recur. 
After two weeks he was discharged on a high-protein, 
low-salt diet and Theominal tablets. For two 


weeks prior to entry he had urinary frequency - 


and nocturia (3 to 4 times). Four days before entry 
he noted grossly bloody urine; this persisted until 
admission. For a number of months he had had 
marked anorexia, and he had lost 44 pounds in 
weight in the three months prior to admission. 
He denied vomiting or alkali ingestion prior to ad- 
mission. There had been no recent headache and 
no dyspnea, orthopnea, oliguria or edema. 

At the age of thirty he had had one attack of renal 
colic and had passed a kidney stone. 

Physical examination revealed a thin, sallow, 
chronically ill man, with generalized brownish pig- 
mentation of the skin. Vision was diminished, but 
he could read large print. There was edema of the 
fundi, with blurred disks, marked narrowing of 
the arterioles, arteriovenous nicking, patchy exu- 
dates and flame-shaped hemorrhages. The neck 
veins were distended but did not pulsate. Examina- 
tion of the chest revealed diminished breath sounds 
and tactile fremitus and flatness to percussion 
in the region of the right lower lobe. Movement of 
the right diaphragm was diminished. The heart 
was enlarged to percussion. The aortic second sound 
was loud and ringing. A Grade II blowing systolic 
murmur was heard at the apex and transmitted 
to the neck. A nontender liver was felt 3 cm. below 
the right costal margin. The peripheral pulses were 
strong and equal. Neurologic examination was 
negative. 

The temperature was 99°F., the pulse 88 and the 
respirations 14. The blood pressure was 244 systolic, 
134 diastolic. 

The urine was grossly bloody, had a specific 
gravity of 1.010 and a pH of 7.5 and gave a +++ 
reaction for albumin; the sediment was packed 
with red cells. During a urine-concentration test 
the specific gravity reached 1.011. Examina- 
tion of the blood showed a hemoglobin of 10 gm. 
and a white-cell count of 11,400, with a normal 
differential and an adequate number of platelets 
on smear. A fasting eosinophil count was 240 per 
cu. mm. The serum carbon-dioxide content was 
46.4 milliequiv., the sodium 131.3 milliequiv., the 
potassium 2.6 milliequiv. and the chloride 71 milli- 
equiv. per liter; the calcium was 10.7 mg., the 
phosphorus 3.3 mg., the alkaline phusphatase 4.5 
units, the total protein 6.84 gm., with an albumin- 
globulin ratio of 1.6, the nonprotein nitrogen 40 
mg. and the fasting blood sugar 136 mg. per 100 cc. 
The blood pH was 7.58. The prothrombin time 
was 17 seconds (normal, 15 seconds). Two stool 
specimens were guaiac negative. Chest roentgeno- 
grams showed a prominent left ventricle and a 
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somewhat elongated aorta; the lung fields were 
clear. An intravenous pyelogram showed poor con- 
centration of the dye but was otherwise negative, 
as were a barium-enema examination, gastro- 
intestinal series and retrograde pyelogram. An 
electrocardiogram showed normal sinus rhythm at 
a rate of 80, a PR interval of 0.18 second, a QRS 
interval of 0.08 second and normal axis and vol- 
tage. The ST segment was sagging in Leads 1, 2, 
AVL, V:;, Vs and Vz and elevated in Leads V, and 
V;; the T waves were upright in Leads V, and V, 
and inverted in Leads 1, 2, AVL, AVF, V3, Vz, Vs 
and V,; the R wave progressed normally in the chest 
leads and was tall in Lead Vs. 

The patient was placed on a regular house diet, 
with no salt restriction. On the fifth hospital day 
he began to vomit, periorbital edema was noted 
and he appeared dehydrated. Gross hematuria 
had ceased, and the urine had a pH of 5.5 with 50 
to 75 white cells per high-power field in the sedi- 
ment. A culture of the urine grew a few colonies of 
Bacillus coli and Staphylococcus albus. The hemo- 
globin was 7.3 gm. and the nonprotein nitrogen 
57 mg. per 100 cc.; the chloride was 75 milliequiv., 
the carbon dioxide 39.7 milliequiv. and the po- 
tassium 2.4 milliequiv. per liter. The blood pH 
was 7.55. The twenty-four-hour urine-electrolyte 
excretion was as follows: sodium 16 and 19 milli- 
equiv., potassium 26 and 45 milliequiv. and chloride 
12 milliequiv. per liter; the total nitrogen was 
840 mg. per 100 cc. A calf-muscle biopsy speci- 
men and the red blood cells revealed definitely 
reduced potassium contents. He was given oral 
potassium chloride, 6 to 9 gm. daily, from the fifth 
to the twelfth day. During this time he felt well, 
stopped vomiting, and excreted large volumes of 
urine (2000 to 3000 cc. daily). The blood pressure 
remained elevated. Red-cell balance studies showed 
that the red cells had gained considerable potassium 
while the dietary potassium intake was being sup- 
plemented. The serum chloride rose to 104 milli- 
equiv. and the potassium to 5.4 milliequiv.; the 
carbon dioxide fell to 26.8 milliequiv. per liter 
while the sodium, nonprotein nitrogen and pH of 
the blood remained unchanged. After eight days 
the supplementary potassium chloride was discon- 
tinued. Protoveratrine, 0.13 mg. intravenously, 
caused a fall of the blood pressure from 220 sys- 
tolic, 146 diastolic to 128 systolic, 90 diastolic. On 
the fourteenth day he again began to vomit and 
had midabdominal pain. Two days later an ill- 
defined tender pulsating mass was felt just inferior 
and to the right of the umbilicus; the remainder 
of the examination was unchanged. The following 
day he had a tonic convulsion, preceded by a head- 
ache and followed by a period of stupor, severe 
headache and left-anterior-chest and abdominal 
pain; several hours later a friction rub was heard 
over the precordium. The blood pressure, which 
had been 250 systolic, 140 diastolic after the con- 
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vulsion, was 160 systolic, 110 diastolic two hours 
later. For a period of twelve hours he was anuric, 
but following this the urine output again rose to 
around 3000 cc. per day and the blood pressure 
regained its usual level. On the sixteenth day the 
serum chloride was 86 milliequiv., the carbon 
dioxide 32.8 milliequiv. and the potassium 3.3 
milliequiv. per liter; the nonprotein nitrogen was 
62 mg. per 100 cc. and the pH of the blood 7.48. 
Two days later the serum potassium was 2 milli- 


equiv. per liter, and the patient was drowsy and. 


weak and vomited frequently. The red-cell po- 
tassium had again fallen. Potassium-chloride ther- 
apy was again started after being discontinued for 
seven days, and the following day the serum po- 
tassium was 3.7 milliequiv. per liter. The blood 
pressure remained elevated in the neighborhood 
of 210 systolic, 150 diastolic and the urine con- 
stantly gave +++ to-++++ reactions for 
albumin. There was a temporary rise in the hemo- 
globin level following transfusions, but it dropped 
again to around 8.5 gm. He received hydrazino- 
phthalizine (Ba 5968) for three days, but this had 
no significant effect on the blood-pressure level. He 
continued to have some abdominal pain and ach- 
ing in the arms, and there was a slow but steady 
loss of weight during his hospitalization. Oral 
sodium chloride was given in addition to the po- 
tassium chloride and he was started on proto- 
veratrine; the latter caused a slight transient fall in 
the blood pressure. At this time the serum sodium 
was 127.4 milliequiv., the chloride 73 milliequiv., 
the potassium 3.1 milliequiv. and the carbon dioxide 
25 milliequiv. per liter. The patient remained 
drowsy and complained of abdominal and pre- 
cordial pain; he had developed a presystolic gallop 
rhythm, and several electrocardiograms showed 
some prolongation of the QT interval and poorly 
defined T waves. The urine output remained good. 
The nonprotein nitrogen rose to 65 mg. per 100 cc. 
and on the forty-fourth day was 96 mg. per 100 cc. 
On the forty-sixth day he gasped several times, 
had sudden contractions of the arms and died 
suddenly. 


DIFFERENTIAL D1AGnosis 


Dr. Freperic M. Biopcett*: May I see the 
x-ray films? 

Dr. JosepH Hane in: Chest films show the ob- 
viously enlarged left ventricle and an unusually 
tortuous and elongated aorta for a patient of this 
age. An intravenous pyelogram shows only the 
barest trace of contrast substance in the urinary 
passages. Subsequently a retrograde pyelogram 
was done that showed kidneys of about normal 
size and without any definite evidence of abnormal- 
ity of the calyces or renal pelves. There is a filling 
defect at the base of the bladder that might be due 


*Assistant to the Children’s Medical Service, Massachusetts General 
Hospital. 
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to some enlargement of the prostate. The examina- 
tions of the gastrointestinal tract and colon are 
negative. In the chest films made about a month 
after the initial films I am unable to see any definite 
change in the appearance of either the aorta or the 
heart. The later abdominal films do not disclose 
anything that seems to differ from what we see here. 

Dr. Biopcetr: By that do you mean that you 
cannot demonstrate the mass that appeared in the 
abdomen? 

Dr. Hane tin: I am unable to see it. 

Dr. Buioncetr: Is this shadow in the chest a 
healed tuberculous lesion, or does it represent some 
other calcification? 

Dr. Haneuin: It is consistent with an old primary 
tuberculous complex. 

Dr. Buiopcetr: Would you consider the bones 
to be normally mineralized? 

Dr. Haneuin: The bones appear normal. 

Dr. Biopcett: Do you see evidence of renal 
calculi? 

Dr. Haneutin: No. 

Dr. Biopcett: The course of the hypertension, 
which was relatively benign and quiescent except 
for the headache for such a long period and then 
rather suddenly became very severe, suggests to 
me the entity of malignant hypertension. I think 
that this is so because all during the early years 
and until nearly the very end the patient had a 
perfectly normal urine. The anemia that he de- 
veloped very late in the course of the illness did 
not appear during the early phase, nor did the serum 
protein drop to the point where it would suggest 
evidence of renal disease early in the course. The 
hematuria, which was marked in this man when he 
entered the hospital, is certainly more suggestive 
of a glomerulonephritis; however, it does occur in 
the malignant phase of hypertension that is accom- 
panied by nephrosclerosis. The eye grounds that 
the patient presented, — papilledema of a rather 
marked degree in addition to the nicking, hemor- 
rhages and so forth,— are further evidence that 
the patient had a malignant hypertension. The 
patient had passed a kidney stone at the age of 
thirty, a year after the onset of his headaches; to 
those of us who are dealing primarily with children, 
the appearance of stones and the development of 
hypertension most often suggest pyelonephritis. 
In children we see pyelonephritis that on occasion 
goes on to a malignant phase of hypertension. The 
long period of normal urine, however, suggests to 
me that neither pyelonephritis nor renal calculi 
were the cause of the renal disease. 

The other findings of abdominal pain and back 
pain are difficult for me to interpret. Sodium de- 
pletion, which this patient did show to some extent, 
may cause pains in various muscle groups in the 
abdomen, in the chest and in other sites. It has 
been discussed by Schroeder! and others. There 
were other evidences of sodium loss and depletion. 
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The brownish pigmentation of this patient’s skin 
is suggestive of the group of patients described by 
Thorn?; we have seen the brownish pigmentation 
in children as a result of loss of sodium due to renal 
disease. These patients with salt-losing nephritis, 
however, do not generally show hypertension and 
do not have the other accompaniments of this pa- 
tient’s illness. The character of this abdominal 
pain, — sharp, stabbing and radiating, — suggests 
to me one other possibility — an aneurysm that 
may have arisen in the abdominal aorta due to the 
generalized nature of the vascular disease or per- 
haps a dissecting aneurysm. That is the most 
likely explanation that I can see at the moment to 
account for the pulsating mass that was described 
near the end of his disease. 

The metabolic aspects of this patient are peculiar, 
and I am sure they were intriguing to those who 
took care of him. The usual picture that one sees 
in chronic nephritis with disturbances of glomerular 
filtration and tubular impairment is that of an 
acidosis. The acidosis may be associated with base 
loss and the retention of acidic end-products of 
metabolism. However, this patient had quite a 
different picture in the development of alkalosis, 
hypokalemia and hypochloremia. The values of 
his chemical studies were a pH of 7.58, a carbon 
dioxide of 46 milliequiv., a chloride of 71 milliequiv., 
a potassium of 2.56 milliequiv. and a sodium of 
131.3 milliequiv. per liter. The clinical picture 
was that which one finds more frequently in ob- 
struction of the gastrointestinal tract in which 
suction and perhaps vomiting are removing large 
amounts of potassium and the patient’s intake of 
potassium is reduced to an absolute minimum. The 
problem, then, is to explain how this type of de- 
rangement could take place in a patient with dis- 
turbed renal function. We generally find that 
when renal function is disturbed it causes reten- 
tion of potassium; one of the great worries of the 
physicians taking care of the chronic nephritic 
patient is that the potassium may readily build 
up to toxic levels in the serum and cause death. 
However, Elkington, Tarail and Peters,’ Keith, 
King and Osterberg,*‘ Hoffman® and Sherry and his 
colleagues,* — and perhaps a good many others that 
I do not happen to be familiar with, — have ob- 
served low serum-potassium levels in patients with 
chronic nephritis or severe renal insufficiency of 
various etiologies. The explanations for such a de- 
velopment have not been clear, and Elkington, 
Tarail and Peters believed it was not due to an in- 
creased urinary excretion — at least in their patient. 
Others, however, have tried to treat this problem 
by giving large amounts of potassium and have 
found that they are not able to overcome the 
potassium deficiency. 

Perhaps the most helpful explanation is that of 
Leaf and Camara,’ who, I understand, saw the 
patient and perhaps will enlighten us further. They 
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have demonstrated that tubular secretion of 
potassium may take place even in the presence of a 
loss of the ability to get rid of potassium by glomeru- 
lar filtration. Generally potassium is filtered and is 
then reabsorbed in amounts depending on the serum 
level and the patient’s need for reabsorbing po- 
tassium. The patient had an obligatory polyuria, 
and probably a significant portion of the glomerular 
filtrate and the potassium secreted by the tubule 
was not reabsorbed in the distal tubule. This to me 
would be one possible explanation for the develop- 
ment of hypopotassemia in this patient. It was 
doubtless augmented by his inability, due to the 
anorexia, to ingest the normal diet and the average 
amount of potassium. 

I would conclude, then, that this patient had 
malignant hypertension with renal lesions of arterio- 
lar nephrosclerosis, that he developed alkalosis 
because he was excreting through his kidneys large 
amounts of potassium and he may have had the 
complication of an abdominal aneurysm. Perhaps 
death was due to a cerebrovascular accident. 


CuiInIcAL DIAGNOSES 


Malignant hypertension with uremia. 
Base losing nephropathy. 
?Renal vasculitis. 


Dr. BLopcGeETT’s DIAGNOSES 


Malignant hypertension. 
Nephrosclerosis. 

Potassium depletion. 
?Aneurysm of abdominal aorta. 
?Cerebrovascular accident. 


ANATOMICAL DIAGNOSES 


Malignant nephrosclerosis. 

(Uremia with base losing nephropathy.) 

Cardiac hypertrophy, hypertensive type. 

Arteriosclerotic aneurysm of abdominal aorta, 
small. 


PaTHOLOGICAL Discussion 


Dr. Benjamin CastTLeMAn: I shall tell you the 
pathological findings in this case first and then ask 
the metabolism experts to hold forth. 

The patient did have all the findings one sees in 
malignant hypertension or malignant nephrosclero- 
sis. The heart weighed 500 gm. and showed left- 
ventricular hypertrophy. The kidneys weighed a 
little under 300 gm., were not too contracted and 
showed all the findings ordinarily seen in the malig- 
nant phase of nephrosclerosis. The tufts showed 
foci of necrosis, not as many as you may see, for 
example, in a case of polyarteritis. The vascular 
disease was quite severe; almost every artery and 
arteriole showed marked narrowing — the larger 
vessels with marked intimal proliferation, the smaller 
vessels with intimal hyalinization and in many an 
actual arteritis, with necrosis of the arteriolar wali. 
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There was marked granularity of the convoluted 
tubules and a great deal of lipid in these epithelial 
cells as well as in the lumen. From an anatomic 
point of view these findings are not unusual for a 
case of malignant nephrosclerosis. 

R. JosepH C. Aus: What did he die of? 

Dr. CasTLEman: He died of uremia. 

Dr. Aus: He did not have an aneurysm? 

Dr. CasTLEMAN: He did have a small arterio- 
sclerotic aneurysm of the abdominal aorta, but that 
had not ruptured or produced death. 

This case was selected for discussion because of 
the unusual metabolic aspects. 

Dr. Leaf, would you continue the discussion? 

Dr. ALEXANDER Lear: I was much interested in 
Dr. Blodgett’s excellent discussion of the case and 
how close he came on all the points. The part that 
interested us most was, of course, the changes that 
occurred in the patient’s electrolytes. As Dr. 
Blodgett pointed out, the most common change in 
potassium metabolism in chronic renal insufficiency 
is retention. We do see potassium deficiency aris- 
ing in two groups of patients with chronic nephritis. 
In the first group, who have the renal lesion that 
Dr. Albright has termed “renal tubular acidosis,” 
the ability to produce an acid urine and ammonia 
is impaired. Potassium, together with other “fixed 
base,” is lost from the body to meet the require- 
ment for cation to accompany anion excretion, 


‘and severe depletion of body potassium may occur. 


In the second group, who have ordinary chronic 
renal insufficiency, because of the severely reduced 
rate of glomerular filtration one would perhaps 
expect potassium retention uniformly. However, 
with anorexia and vomiting these patients may have 
a very low potassium intake, which, together with a 
sustained urinary potassium loss, results in deple- 
tion of potassium. The mechanism of renal-tubular 
secretion of potassium may serve to aggravate 
such a potassium deficiency, as this auxiliary renal 
mechanism for excreting potassium may remain 
active even in the presence of potassium deficiency. 
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The unusual feature in today’s case was that in 
the presence of chronic renal insufficiency with 
nitrogen retention the patient was still able to make 
the biologic equilibrium adjustment to his potassium 
deficiency. In the two groups of patients with 
chronic renal disease mentioned above in whom 
we see potassium deficiency, acidosis is invariably 
present. The patient under discussion, however, 
developed the hypochloremic alkalosis that Darrow 
has described with body-potassium deficiency.® 
Just why this patient could achieve such a com- 
pensating alkalosis whereas most patients with renal 
disease fail to make such an adjustment is not clear. 
It has been stated that equilibrium shifts cannot 
occur in chronic renal failure.* Until I had seen 
this patient I would have stated that one would 
not find the metabolic change of hypochloremic 
alkalosis occurring as the result of a renal lesion. 
It was largely to satisfy my doubts that the supple- 
mentary potassium was discontinued and the patient 
placed on an ordinary diet. The patient, without 
having vomiting or diarrhea, again developed a 
potassium deficiency and hypochloremic alkalosis. 
In the absence of alkali administration this was 
most convincing. I understand that the interest- 
ing metabolic features of this case will be reported 
by Drs. Wyngarden, Keitel and Isselbacher, 
whom we are indebted for the carefully documented 
work-up. 
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WHY UNION HEALTH DEPARTMENTS? 


Ever since it was first proposed, some hostility 
has been shown to the movement for the formation 
of union health departments. Presumably this 
reflects a lack of understanding of the issues in- 
volved and a confusion between public health and 
state medicine, rather than a considered opposition 
to the principle of strengthening the Common- 
wealth’s health reserves. 

Underlying this lack of understanding is misunder- 
standing of the role of government in public-health 
protection. Public-health protection means: sani- 
tation, communicable-disease control, recording of 
vital statistics, laboratory services, protection of 
maternal and child health, detection of chronic dis- 


ease, and health education. These are the seven 
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basic responsibilities of local health units, of which 
the Council of the Massachusetts Medical Society, 
through its committees on national legislation 
and medical economics, says: “It is acknowledged 
universally that the seven basic responsibilities 
attributed to local health units by Dr. [Haven] 
Emerson are to a great extent a governmental re- 
sponsibility.”* 

The accomplishments due to the development and 
universal acceptance of measures to prevent disease 
do not need to be detailed here. The point is that 
these accomplishments have been both initiated 
and shared by physicians. They are implemented 
by government. When Robert Koch made his 
original study of tuberculosis he recognized immedi- 


ately that the ultimate problem was the preven- 
tion of spread of disease rather than its cure — 


a concept that has as many civil as medical reper- 
cussions. Who of those who oppose up-to-date 
health departments for small towns would wish to 
employ a baby-sitter with active tuberculosis? 
What physician, living in a small town, would want 
to be a victim of or be responsible for a water-borne 
epidemic of typhoid fever or a milk-borne outbreak 
of brucellosis? Doctors of medicine have helped to 
make public health what it is today, and office prac- 
titioners from Edward Jenner and Robert Koch 


to MacAlister Gregg have created the discipline’ 


just as surely as the Walter Reeds, the Haven 
Emersons and the health officers who have con- 
tributed to it at local levels. 

If physicians have brought about public health, 
they are no less responsible for continuing their 
handiwork. The problem is not whether to stop 
essential services to citizens; it is how to shape them 
and change them in a world that is always changing. 
Applied to union health departments, the basic 
question is: What are the inadequacies of today’s 
organization, and how should they be revised to 
meet today’s conditions? 

The fundamental inadequacies involve especially 
the smaller communities of Massachusetts, with 
their boards of selectmen who know no more of 
medicine than any average citizen and their boards 
of health usually staffed by laymen who, like as not, 
use their positions as mere steppingstones to other 


*New Eng. J. Med. 245 (Supp. 2): 18, 1951. 
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elective posts. Usually, the candidates are also im- 
pelled by a vague desire to “serve the community” 
but are hardly aware of even their three basic re- 
sponsibilities — recording of vital statistics, con- 
trol of epidemic diseases and environmental sani- 
tation. 

Sanitation in 1951 seems somewhat “old hat” 
to the city dweller, but the old hat needs wearing 
as long as doctors carry old bags, and there is no 
reason that small communities should not enjoy 
equal freedom from tuberculosis and typhoid fever 
with city-dwellers. 

The city inhabitant takes for granted his garbage 
and sewage disposal, his pure water and his pasteur- 
ized milk as much as the very sidewalks at his door. 
The small-town resident may live so far from the 
beaten path that he can make no claim on a gar- 
bage man who is thinking not of sanitation but of 
pigs and of garbage pails frozen into containing 
pits. Sewers are usually nonexistent; restaurant 
inspection may be a perfunctory farce; licensing is 
often a mere paper transaction. Complaints are 
sometimes manifestations of a grudge, and the de- 
mands on a conscientious hoard-of-health_ member 
consume many hours of his time. Each Christmas 
he may receive a check for 50 dollars from a mag- 
nanimous township for 500 dollars’ worth of work 
—on the assumption, of course, that he was fully 
qualified for that work in the first place. 

The union-health-department movement is noth- 
ing more than an intelligent attempt to rectify 
public-health deficiencies in the smaller communities 
of Massachusetts. It is not a further inroad into the 
practice of medicine. Moreover, it is not the small- 
town physicians who are the vociferous opponents 
of this measure, which is designed to give them aid, 
not competition. 

In the second half of the twentieth century the 
general practitioner is no longer expected to prac- 
tice medicine equipped only with a little black bag 
containing red, white and blue aspirin and without 
x-rays, laboratory services and antibiotics. By the 
same token, a board of health can no longer be 
expected to practice public health if its officials are 
untrained and its only planning is done in an unused 
corner of the town hall or the dining room of some 


perennially elected member. 


EDITORIALS 





FLUORIDATION OF WATER SUPPLY 

Tue addition of fluoride to community water 
supplies as a public-health measure to reduce tooth 
decay in children has received much support from 
dentists and public-health personnel.! The Ameri- 
can Dental Association decided recently that the 
addition of fluoride to drinking water has been of 
sufficient value in the partial prevention of dental 
caries in children to warrant further large-scale 
investigation. Before stimulating such a program 
the Dental Association requested an opinion from the 
American Medical Association concerning the safety 
of this procedure. The Council on Pharmacy and 
Chemistry of the American Medical Association was 
asked to investigate the evidence on this subject 
and submit a report that could be transmitted to 
the Dental Association. It was found that the fluori- 
dation of water supplies has been undertaken in 
over 120 communities in which the amount of fluor- 
ide naturally present was deficient. In a few other 
communities the drinking water was found to con- 
tain as much as 8 to 14 parts per million. In such 
communities it was also found that a mottling of 
the enamel of teeth in children could occur. No 
evidence of toxicity other than the effect on the 
enamel has been reported in these communities. 
Surprisingly, mottled teeth were more free from 
decay than were normal teeth. 

In pursuing the matter further the Council on 
Pharmacy and Chemistry found no evidence that a 
concentration of one part per million in a community 
water supply would produce anything more than 
a slight mottling of the enamel. Thousands of ex- 
aminations have been made of children who have 
drunk such water for relatively long periods; it 
was found that in only a small percentage was any 
mottling observable. This was minimal and was 
detected only by careful dental observation. Neither 
appearance nor strength of teeth was apparently 
affected. No other evidence of toxicity was ob- 
tainable. 

It was reported? that the use of drinking water 
containing up to one part per million of fluoride was 
safe and that further investigation was warranted. 
It was pointed out, however, that where the regular 
drinking water supply contains, naturally or by 
supplementation, as much as one part per million 
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of fluoride an additional fluoride intake should be 
avoided, such as might be obtained in lozenges, 
dentifrices, bone meal and chewing gum. 

In addition, a special committee of the National 
Research Council has already endorsed the fluori- 
dation of public water supplies to reduce tooth de- 
cay and stated that the addition of ficorides to drink- 
ing water, properly controlled, appears to be both 
safe and effective. The limits set by this committee 
are 1.0 to 1.5 parts per million in the Northern 
United States and 0.7 parts per million in the 
southern part of the country. : 

Fluoridation of water is, of course, only one of 
the factors involved in lessening dental caries, and 
the addition of fluoride to a community water supply 
in the proper amount cannot be expected to be the 
whole answer to the problem of dental decay. Ed- 
ucation of the public, especially of children, will 
need to be continued in regard to the use of car- 
bohydrates, general nutrition, care of teeth, regular 
inspection and so forth, as other important factors in 
preventing caries in teeth. In rural areas with 
wells and smaller water supplies these preventive 
methods will need to be emphasized. 

There will, of course, be some objection from 
misinformed persons who will contend that the 
addition of minute amounts of fluoride to water is 
dangerous, just as many objections were made to 
the chlorination of water some years ago. However, 
there is no good evidence to support such ideas. 
There may also be objection to the program from 
certain groups, on the basis of infringement on 
individual liberty by providing for the forced in- 
gestion of water containing a medicament. 

It is obvious that any fluoridation of drinking- 
water supplies would be carried out under adequate 
dental and engineering supervision, with constant 
chemical control by state board of health authorities. 
Since the evidence indicates no toxic effect from the 
proposed concentration of fluoride in drinking water 
and in view of the fact that the incidence of dental 
caries has definitely been lessened, it seems that the 
increasing use of fluorides in water supplies is fully 
justified. 
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AMERICAN RED CROSS 


It is peculiarly fitting that the Red Cross appeal 
for funds comes at a time when the civil defenses of 
the New England area are receiving their first serious 
test. In the event of a sudden attack on the con- 
tinental United States the Red Cross would un- 
questionably become overnight the greatest civil 
relief agency the world has ever known — so much 
so that a successful completion of the March drive 
for funds is indispensable to the completion of a 
successful civil-defense plan. 

The pattern for the necessary blood program 
has already been perfected to a degree and on a 
scale that would have seemed practically impossible 
ten or twenty years ago. This program is not a mat- 
ter of paper planning or practice maneuvers. The 
Red Cross is actively engaged as the official co- 
ordinator of all blood collecting for the Armed 
Forces. In the case of a national emergency this 
smoothly functioning program, which is a going 
concern, could be immediately expanded. 

Likewise, the capacity of the Red Cross for furnish- 
ing personnel and material for first aid on a rapidly 
expanding basis is greater than that of any national 
organization, possibly even including the Armed 
Forces. This was demonstrated not by “dry runs” 
but by the responses of Red Cross teams in the 
field during the Midwestern floods of the current 
year. Physicians need no further proof of the prac- 
tical efficiency of the Red Cross; the Red Cross does 
need further contributions — from all physicians, 
as well as from their patients. 





MAD AS A MARCH HARE 


TuosE fellows of the Massachusetts Medical 
Society, —the legitimately proud owners of a 
periodical on whose travels the sun has so far failed 
to set,-—who heed not the Treasurer’s warning 
published in the Journal two weeks ago are going 
to be sorry. They will, in fact, some time during the 
windy month that is about to blow in on us, be as 
mad as March hares if they have failed to pay their 
dues to the Society. 

For they will also fail to receive their Journal, 
which, according to a rule of the Society, may not 
be sent to fellows whose assessments remain unpaid 
by the first of March of the current year. 
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Thus, according to those records that are im- 
placably kept by a large corps of assistants, — 
who cannot be paid if the fellows do not also pay, 
— 785 fellows of the Society were thus deprived of 
one issue or more of the Journal in 1949, 651 failed 
to meet the deadline in 1950 and in 1951 1370 fel- 
lows missed their own tea party, which made them 
(we think) as mad as hatters. 





The celebrated Cleaveland (Ohio) riot, at the 
Homoeopathic College was suppressed by calling 
out troops. 


Boston M. & S. J., March 3, 1852 





MASSACHUSETTS MEDICAL SOCIETY 





WATCH YOUR MALPRACTICE INSURANCE! 


The American Policyholders Insurance Company, 
which has written the malpractice insurance for 
many members of the Society for the past few years, 
terminated its agency contract with the Professional 
Brokerage Corporation of New York on October 15, 
1951, and has withdrawn from that field. 

Commencing last fall the agent who wrote these 
policies began notifying physicians whose policies 
were expiring that they would not be renewed. 
It is said that he has now stopped even this notifica- 
tion. 

This could have a very serious effect on physi- 
cians who might be sued for malpractice, as in that 
event they would find that they had no coverage. 

For the continued protection of fellows, it is sug- 
gested that if they carry a policy of the American 
Policyholders Insurance Company it be examined 
and a note made of its expiration date, for coverage 
wili be discontinued after that time. 





NEW HAMPSHIRE MEDICAL SOCIETY 





DEATHS 


Mancurian — Armen S. Mangurian, M.D., of Man- 
chester, died December 15, 1951. Dr. Mangurian was born 
on April 27, 1877, in Hadjin, Armenia, the son of Stephen 
and liaey (Chamkertanian) Mangurian, and had lived in 
this country for fifty-three years. 
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A graduate of Dartmouth College in 1904, he was graduated 
from Dartmouth Medical School in 1907. After taking special 
courses at the New York Eye and Ear Infirmary and the New 
York Lying-in Hospital, he served his internship at Sacred 
Heart Hospital, where he was a member of the staff until his 
death. He began his practice in Manchester in 1909. 

Dr. Mangurian was also a member of the Hillsborough 
County General Hospital staff. He held membership in the 
Manchester Medical Society, of which he was a past presi- 
dent, the Hillsborough County Medical Society, the New 
Hampshire Medical Society and the New Hampshire Surgical 
Club. He was the attending physician of the Masonic Home 
and during the last war was a Selective Service examining 
physician. 

Dr. Mangurian is survived by his widow, Phoebe Garabe- 
dian Mangurian; a daughter, Mrs. Vahe Roubian of Man- 
hasset, Long Island; a brother, Harry S. Mangurian; two 
grandchildren; and several nephews and nieces. 


MeEtcatr — Carleton R. Metcalf, M.D., of Concord, died 
on January 17. He was in his seventy-second year. 

Dr. Metcalf received his degree from Harvard Medical 
School in 1906. He was a member of the New England 
Surgical Society, a charter member of the American College 
of Surgeons, a former president of the New Hampshire 
Surgical Club and the New England Medical Council and 
a former secretary-treasurer of the New Hampshire Medical 
Society. 

His widow, two daughters and a son survive. 


Wuirte — Arthur W. White, M.D., died on August 23, 1951. 
He was born in Calais, Maine, the son of Benjamin and Nancy 
D. White, on October 16, 1873. After preliminary education in 
the Portland schools, he worked for several years as a telegraph 
operator for the Maine Central Railroad. After his marriage 
he decided to become a physician and entered the Vermont 
Medical School, from which he was graduated in 1905. 

Dr. White, after practicing in Presque Isle, Maine, moved 
to Portland in 1909 and practiced there for twenty years, 
serving one term as city physician. He served in the Medical 
Corps of the U. S. Army in World War I, being discharged 
with the rank of captain; he then practiced several years in 
Sanford, Maine. Later he was for four years physician for 
the University of New Hampshire, after which he moved to 
Franklin in 1932. He practiced there for fifteen years and then 
moved to Bristol, where he died. 

He is survived by one son, Waldo F. White of Kittery, 
Maine; two sisters, Mrs. Maude Sawtelle of Gorham, Maine, 
and Miss Louise White of Gorham, New Hampshire; and 
one brother, Alfred W. White of Coldwater, Kansas. 





CORRESPONDENCE 
PHYSICIANS’ ART 


To the Editor: We were quite pleased to see your repro- 
duction of Dr. James C. Janney’s competent oil painting in 
ey seventeenth issue of the New England Journal 
of Medicine. 

The reproduction of these paintings should encourage the 
painter whose work is shown, offer comparisons for other 
painters, stimulate others to paint and give aesthetic pleasure 
to many of your readers. ; 

May we wish, as the law of supply and demand functions, 
that the supply will be large and the demand enthusiastic. 

H. H. Suutt, Director 
Control Division 
McNeil Laboratories 
Philadelphia, Pennsylvania 





NOTICES 


ANNOUNCEMENT 


Dr. Robert P. McKeogh announces the opening of an 
office for the practice of obstetrics and gynecology at 93 
Elm Avenue, Quincy. 
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MASSACHUSETTS ASSOCIATION OF MEDICAL 
TECHNOLOGISTS, INC. 


A “Laboratory Open-House Day” will be held by the 
Association on March 23, from 2 to 4 p.m., and a seminar on 
chemistry and hematology will be presented, in connection 
with the Association’s Education Program, on March 28 and 
29 at the Boston Medical Library, 8 Fenway, Boston, be- 
ginning at 9 a.m. 

The fourth annual meeting will take place at the Hotel 
Somerset, Boston, on May 3, from 8 a.m. to 5 p.m. 


TUFTS MEDICAL ALUMNI ASSOCIATION 


The Tufts Medical Alumni Association will hold its annual 
dinner meeting on Wednesday, April 2, at the Somerset Hotel, 
Boston. The guest speaker will be Dr. Austin Smith, editor 
of the Journal of the American Medical Association, who will 
speak on “Modern Trends in Medicine.” President Leonard 
Carmichael of Tufts College will talk on “Does New England 
Need State-Supported Medical Schools?” Lawrence R. Dame 
of Greenfield, representing the 25-year-class, will speak on 
“Medical Progress.” Dr. Gordon M. Morrison will preside. 
The 25-Year Class will hold its reunion also on April 1 and 
2. Prior to the dinner, open house will be held at the Medical 
School from 1:00 to 4:00 p.m. 


REHABILITATION CONFERENCE 


The second Annual Bay State Rehabilitation Conference 
will be held at the Copley Plaza Hotel, Boston, on Wednesday, 
March 12. A morning discussion of “Manpower and Rehabili- 
tation,” from 10:30 a.m. to 12:15-p.m., will be followed by an 
Easter Seal luncheon and a dramatized presentation of re- 
habilitation. The afternoon session will consist of a clinical 
demonstration and the discussion of cases from 3:00 to 5:00 
p-m. Those desiring luncheon reservations may write or 
telephone the Bay State Society for the Crippled and Handi- 
capped, Inc., 3 Joy Street, Boston 8. 


BOSTON GASTROENTEROLOGICAL SOCIETY 


The Boston Gastroenterological Society will hold a meet- 
ing on Wednesday, March 26, at 8 p.m., in the New Cheever 
Amphitheatre of Boston City Hospital. Dr. Frank H. Lahey 
will speak on “Lesions of the Alimentary Tract.” 


AMERICAN ACADEMY OF GENERAL PRACTICE 


The 1952 Scientific Assembly of the American Academy 
of General Practice will be held in Atlantic City Convention 
Hall from March 24 to March 27. 

In addition to the meeting of the Congress of Delegates, 
sessions will be held covering such subjects as the relation 
of the general practitioner to the public, the problem ages, 
problem drinking, obstetrics, progress‘in medicine and ortho- 
pedic surgery. 


INTERNATIONAL COLLEGE OF SURGEONS 


The Pennsylvania Section of the United States Chapter of 
the International College of Surgeons will be host to the 
Northeastern Assembly, including the states-of Maine, New 
Hampshire, Vermont, Massachusetts, Rhode Island, Con- 
necticut, New York, New Jersey, Delaware, Maryland, 
Virginia, West Virginia and Pennsylvania, and the District 
of Columbia ‘and the Province of Quebec, at a scientific meet- 
ing on March 13 and 14 with headquarters at the William 
Penn Hotel in Pittsburgh. : 


COURSES IN LABORATORY DIAGNOSIS OF 
TUBERCULOSIS 


In co-operation with the Division of Chronic Disease and 
Tuberculosis of the Public Health Service, the Bacteriology 
Laboratories of ‘the ‘Communicable’ Disease Center, Chamblee, 
Georgia, will‘offer two courses in the laboratory diagnosis of 
tuberculosis, from» April 14 to April 25 and from November 
10 to November 21. 
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Feb. 28, 19§ 


The courses are open to employed laboratory personn 
of all grades who are approved by their state health offic 
Practical laboratory training in all phases of tuberculogi 
bacteriology, including preparation of culture media, micro 
copy, cultural procedures, diagnostic use of animals ag 
testing of drug sensitivity will be included in the course. 
tuition or laboratory fees will be charged. Reservations fe 
the courses should be made well in advance. In addition, tw 
similar courses will be given for laboratory directors, senid 
laboratory-staff members, physicians and others of compa 
able professional standing from May 19 to May 23 and fro 
November 3 to November 7. ; 

Additional information and applications may be obtaine 
from the Officer in Charge, Laboratory Training Service; 
Communicable Disease Center, Public Health Service, P. @ 
Box 185, Chamblee, Georgia. q 


TEXAS MEDICAL CENTER 


Several meetings of interest to scientists and physiciar 
will be held at the Texas Medical Center, Houston, Texas, a 
April 25 and 26. 

These will include the Sixth Annual Symposium on Fund 
mental Cancer Research of The University of Texas M.D 
Anderson Hospital for Cancer Research and the Cancer Pa 
ology and Radiology Conference of The University of Texa 
M.D. Anderson Hospital and Postgraduate School of Med 


. cine on Tumors and Other Diseases of Bone,. in which 


South Central Section of the College of American Pathologis 
will also participate. 

The third Bertner Foundation Lecture and Award will b 
made at the banquet on April 25. All meetings will be he 
at the Shamrock Hotel. Further information may be obtaine 
= Dr. William O. Russell, 2310 Baldwin Street, Houstoi 

, Texas. 


SOCIETY MEETINGS AND CONFERENCES 


Fesruary 27-Marcu 26. Lahey Clinic Fellowship Teaching Progra 
Page 160, issue of January 24. 

Fesruary 28 anp 29. American Psychiatric Association. 
issue of February 14. 

Marcu 1-29. Springfield Hospita!. Page 316, issue of February 21. 

Marcs 1, Aprit 5 anp May 3. New England Society of Anesth 
siologists. Postgraduate Education Course. Page 966, issue of Decemb 
20, and page 315, issue of February 21. 

ee 2-4. College of Medical Evangelists. Page 280, issue of Feb 
ary 14. 

Marcu 3. 
February 21. 

Marca 3-5. National Cancer Conference. Page 242, issue of Feb 
ary : f 

Marcu 3-Aprit 30. Seventh Postgraduate Lecture Course. Page 27! 
issue of February 14. 

Marca 10-13. New Orleans Graduate Medical Assembly. Page 9: 
issue of December 13. 

Marcu 12. Northeastern New York Radiological Society. Universit] 
Club, Albany, New York. 

Marcu 12. Rehabilitation Conference. Notice above. 

Marca 13. Sinusitis. Dr. Francis L. Weille. Pentucket Association ¢ 
Physicians. 8:30 p.m. Haverhill. 

Marcu 13 anp 14. International College of Surgeons. Notice above. 

Marca 23, 28 anp 29. Massachusetts Association of Medical Tec 
nologists, Inc. Notice above. 

Marcu 24. Annual Lecture of Sigma (Temple) Chapter of Phi Delta 
Epsilon Fraternity. Page 316, issue of February 21. ; ; 

Marcu 24-27. American Academy of General Practice. Notice abov 

Marcu 24-28. American College of Chest Physicians. Page 16 
issue of January 24. 

Marcu 25 anp Aprit 24. Norfolk District Medical Society. Page 71 
issue of November 1. 

Marcu 26. Boston Gastroenterological Society. Notice above. 

Marca 31-Aprit 4. Fifth American Congress on Obstetrics and Gyn 
cology. Page 832, issue of November 22. 

Aprit 2. Tufts Medical Alumni Association. Notice above. 

Aprit 14-25. Courses in Laboratory Diagnosis of Tuberculosii 
Notice above. 

Aprit 15. Massachusetts Society for Research in Psychiatry. Page 79 
issue of November 15. 

Aprit 17-19. Boston Lying-in Hospital. Postgraduate Course i 
Obstetrics and Pediatrics. Page 315, issue of February 2). 

Aprit 21-25. Cancer Seminar. Page 114, issue of January 17. 


(Notices concluded on page xiii) 


Page 28 


New England Cardiovascular Society. Page 315, issue 
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